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RATIONALE 
Ihtroduction to General Science 

You are about to enter into a very interesting adventure 

tht' .Study of General Science. 

Ii-ji); ttdvonture wi ll uke many paths, all leading to a better 
u io ^r.>t ji-.u !» fj :r nature and ihe ever changing world In which we 

■ i vr . 

V •'Hi . I f; v. ill b' thfi basic foundation for our 

.< > : ••''!■',/ become; fcimilar with the equipment and basic 
...cuu.es nfcu-.i....i/ for the stduy of science. 

;f 'i vt L.A win deal with some simple nwthematics 
in Sojer.v-u. 
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BEST COPY Ay/lllilBlI 

Introduction 

Throughout our endeavors you will encounter certain abbreviations. 
You will find it very helpful to learn these abbreviations. 
General 

1. SD - Science Departinent 

2. LIB- Library 

3. RS- Resource Sheet 

4. WS- Wj:'k£heet 

5. WTT- Wollensa^' Teaching Tape 

You wnl find the interpretation of the abbrevifitlon for the 
b^iA used precedliv;, each section under the title resources. 

K.jfer .0 rhis key aitd the resource key If you have difficulty 
at first, but as you learn the abbreviations your problems will 
be minimized. 
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Introduction to General Science. 
Section I 

Equipment and scientific procedures: 

Resources for beet ion I 

Books 

1. SD"£PS- Exploring Physical Science by, Thurber and Kilburn 

pp. 470-474 

2. Su PS (W- A-T) Phyi^ical Science (WorK-A-Text) by Milton 
Gdiainbo pp. 4-b and p. 20. 

■ . V: vinE> Wc)( ro-' . i-noyclopedia vol 3 pp. 322-324 

ol i'.i up. 223.25iv 

v.; •jrce Sreet- S;.ierice Tools 
2. List of Instruments to determine use 

Experiment: 

Demonst rations- Laborative skills 
Lectures: 

1. "Introduction to the Study of Science" 

2. "Scientific Tools and Their Uses" 
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Sectio" I 

Scientific equipment and procedures 
Behavioral Objective I 

1. After using the prescribed resources and completing the given 
activities you will be able to list the name , descrlption t use 
^"'^ i5J?J^'!]'i:.lsyi^^^^ fifteen given pieces of science equipment. 
This is the equipment that will be found in the laboratory 

und we use it during the school year. 
Activi tic-i . 

^- ■ <Jispi.V€^d aquip.nent ai.d relate the names with its 

tioscripticn. 

2. a.^^. the ci-; ..grjn;;, illustrating ti'ie equipment which will be 
...■bmitted to yOu. (Make a sketch if necessary- The illustrations 
■ . •■ i: t .. returned. ) 

3. Use the following resources SD-PS (W-A-T) pp. 4-5 (Study 
the illustrations.) 

SD-EPS - pp. 471-474 Try to name as many of the displayed 

equipment as you can. 

SD-PS p. 9 complete questions (2) a,b,c,d,e,f ,g,h,i , and J 

4. Record notes from the chalk board and listen to the lecture 

on "Scientific Tools and Their Uses" 

5. Select 15 out of a list of 25 given instruments and state 
for what they are used. (Consult a dictionary) This is 
practical scientific equipment not necessarily found in 
Lab, but useful . 

6. State five reasons why scientific equipment is important 
(consult the WBE - pp. 228-229 vo^ 10. 
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Behavioral Objective II 

After completing the prescribed activities you will be able to 
^perform the following simple laborative skills; using the apparatus 
you- learned about in Objective I. 

(a) out, bend and polish glass tubing 

(b) collect a gas iinder water 

lu; .";£ar:.ra us-ii;:; a grriuuated cylinder 
{(..) v;^-. ..;'! '^ijects U'oincj -j platform balance 
(f; f1 1 '01 ...t I on i using filter paper 
■ : ,■ 't^.t Inc"" ;.. ; . ■IS '!-!'": ■) itni.):- paper 
id';s '!ito a siopper 

;• .! the inion. uficn given in your textbook EPS -pp 470-474 
c. ■••ui.^.i vfc L .. df.ihunbiratioii for eacn of the laborative skills 
which will L-3 performed by your teacher. (Record no+es) 

3. Select a partner and practice performing the laborative skills. 

4. Study gy-ide-.;, diagra.ns, illustrations, information and 
procedi.rf^s as listed in the following resources. 



SO-EPS pp. 470-474 

SL) - Resource Sheets (Complete Acti vi tiuii) 

1. Using a Graduated cylinder 

2. '.>slhg a platform balance 

3. Fii^ v-inc, a solution 

4. Tf.T.t-'n'] vrth litmus paper 

!.I3 - voi. 3 pp. d 



Stlf-Ev«luat<on Section I 

1. Supply the correct names for the scientific equipment which 
will be on display* 

1 6 n 

Z 7 • , 12 

3 • 8 13 

4 9 14 

5 10 15 

2. Name the equipment^ you would use vor the following: 

1. crush solids 

2. weigh objects 

3. hold a hot test tube 

4. heat objects strongly 

5. measure liquids 

6. condense liquids 

7. evaporate liquids 

8. filter solution?. 

9. collect a gas 

10. lift a hot beaker 

3. Briefly explain how you would perform the following 
operations: 

K cut glass tubing 

2. filter solutions 

3. measure using a graduated cylinder 
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Perfonn th€ following operations: 

1. Determine ths weight of a given item using the platform 
balance. answer 

2. Measure a given amount of liquid using the graduated 
cylinder. answe r 

3. Set up the apparatus for collecting a gas under water 
and explain how each part functions. 



Advanced Study 

1. Prepare a report on any piece of practice equipment which 
Interests you most, (ex) Barometer* geiger counter, etc. 

2. Contrast the difference in properties between conmon 
household glassware and laboratory glassware. 

3. Make a chart neatly displaying^'^B^cuts of some scientific 
equipment found in the laboratory. 

4. Prepare a poster displaying the names of some science equipment 
and state its use. 

5. Make a chart illustrating some safety techniques in the laboratory. 

6. Demonstrate to the class how to correctly perform any three 
basic laboratory skills. 

Resources: 

Books and teaching tapes 

SD-EPS Exploring Physical Science by Thurber and Kilburn 
LIB - WllE World Book Encyclopedia p. 195 and p. 104 
SO SKF Science: A Key To The Future by Barnard, Stendler, 
Spock, and Edwards pp. 252-254 

SD MPS Modem Physical Science by Brooks, Tracy, Troop and 
Friedl pp. 248-252 

SD PW The Physical World by Brinckerhoff , Cross, Watson and 

Brandwein pp. 255-256 

LIB - WTT Wollensak Teaching Tape 

1. Temperature Conversion 
Centigrade to Fahrenheit C-51 

2. Temperature Conversion 
Fahrenheit to Centigrade C-52 

8 



Section II 

Temperature and Its Measurement 
Behavioral Objective I 

1. After completing the prescribed activities you will be able 
to state the significance, name parts, read, anfJ record 
readings from a fahrenheit and centigrade thermcneter with 
an accuracy of + 2 degrees. 

Activities: 

1. Using the resource SKF p. 254 state the basic difference In 
scales between %he fahrenheit and centigrade thermometers. 

2. Record the difference in the boiling and freezing point of 
water on each scale. 

3. Observe a thermometer and list the name of the three basic 
parts and their use. 

4. Find out why they use mercury and alcohol in a thermometer - 
in preference to water. 

5. Observe the teachers demonstration on how to use and read 
a thermometer. (Record notes) 

6. Make sketches which indicate different given thermometer 
readings. 

7. Read and record the temperature of given liquids with an 
accuracy of + 2 degrees. 

8. Given diagrams illustrating thermometers record the indicated 
reading. ' 

9. Using resource MPS pp. 252-253 answer questions 3.4.5,6,7 and 9. 
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Resources: Section II Objective I 

1. SD - MPS pp. 248-251 study 

2. SD - PW pp. 255-256 study 

3. SO - MPS pp. 248-252 Activity 

4. SD - SKF pp. 252-254 study 

5. SD - EPS pp. 19-20 study 

6. SD - PS (W-A-T) pp. 110-111 study 

Other Resources: 

Handouts Thermometer illustrations 

Lecture and Demonstrations 
"How To Use a Thermometer" 

Films trip 

(LIB) HOM We Measure Heat 



Section II 
Objective II 

You may find yourself in a situation ivhere you may have one 
type of thermometer (ex. centigrade end your record may require 
you to record your readings in a different scale(ex. fahrenheit) 

After completing the following activities you will be able to 
change fahrenheit readings to centigrade readings and centigrade 
readings to fahrenheit readings. 
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Activities: 

1. Review the boiling and freezing points of water on each scale, 
(notes) 

2. Find the basic formula for converting scales PW pp. 255-256 
(It is necessary that you learn these formulas) 

3. Listen to the following Wollensak Teaching Tapes: 
Temperature Conversion: 

1. Fahrenheit to Centigrade (complete worksheet) LIB C-51 

2. Centigrade to Fahrenheit (comple^;e worksheet) LIB C-52 

4. Observe and record notes from the teachers lecture on con- 
verting scales. (Practice on your ov/n) 

5. Complete the given scale conversion which will be submitted 
to ycu. (These will be passed in and graded) 

6. Select a partner- one use a centigrade thermometer and the 
other use a fahrenheit thermonieter(Be Careful Not To Break 
the Thermometers) Get some tap water from the faucet in a 
beaker. Each of you at the same time place your thermometers 
in the water. After two minutes each of you at the same 
time record the readings from your thermometers. After you 
obtain your reading convert it to the opposite scale for 
example if you have centigrade change your reading to 
fahrenheit, if you have fahrenheit change your reading to 
centigrade. 

Resul ts? 

Conclusion? 
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Resources: 
Books 

SO - PW pp. 255-256 
SO - EPS p. 486 

SO - PS (w-A-T) p. no 

Handouts: 

1. Basic Formulas for Scale Conversions 

2. Readings to Convert From One Scale to tlio Other 

Demonstration and Lecture 

How to Convert Temperature Scales 

Experiment 

1. Comparing scale rcadinQS on different thermometers 
Teaching Tapes 

1. Fahrenheit to Centigrade LIB C-51 

2. Centigrade to Fahrenheit LIB C-52 
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Self-Evaluation 



1. Construct a thermometer which will indicate each of the following 
readings: 

(a) 5° C (a) (b) (c) 

(b) 12° C 

(c) 15° C 

2. Record the following thermometer reading. 

1/5 



answer 



3. Convert the following C° readings to F°. 
(a) 100" C = F 



(b) 15° C = 



4. Convert the following K° readings to c''. 



(a) 950 F = 

(b) 86° F = 



0 



5. What formula is necessary to change F° to C 
C° to F° 
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Section in 

Graphing and Interpreting Data 

Resources: 

Books 

SD - EPS Exploring Physical Science by Thurber and Kllburn pp. 9-16 

LIB - WBE - World Book Encyclopedia vol. 8 p. 314 

Others 

Transparency- Line Graph 
Lecture 

Gi'rjphinq and I:.terpret1ng Data 
Handout*; 

1. Lo-a to G;*c.ph 
7.. Data to Interpret 
Resource Sheet 

1. Di§grdn»i of different graphs 
Section III 

Graphing and Interpreting Data 

• 

Behavioral Objective I 

After completing the following activities you will be able to 
state the significance of graphs in science and how to plot 
simple data on a graph. 
Activities 

1. Bring some graph paper to class and learn the difference between 
the vertical and the horizontal axis. 

2. With a given set of numbers practice constructing the graph 
with the proper horizontal and vertical axis. 

3. With a given set of numbers practice selecting the best 

14 



Interval to plot data. 

4. Observe and record notes from the lecture on preparations 
necessary for graphing data, and how to plot a graph. 

5. Practice plotting given data on graph paper. 

6. Complete the given worksheet on data to plot on a graph. 
Behaviorial Objective 2 

You will after completing the following activities learn how to 
interpret data as a result of a graph. 

Acti vi ties: 

1. Review information you have received on how to plot a graph 
and tne difference uttween the horizontal and vertical axis. 

2. The teacher will demonstrate how to interpret data from a given 
graph. 

3. Using the ch^rt at the bottom on page 11 in the resource EPS, 
see if you can answer the following questions. 

(a) How much air was displaced at 30° C. 

(b) .75 mm of air was displaced at what temperature 

(c) What is plotted on the vertical axis of the graph? 

(d) What is plotted on the horizontal axis of the graph? 

4. Practice interpreting the graph at the top to the right of 
page 15 in the resource EPS. 

5. Interpret a given graph( you will pass this activity into be 
graded) 

Resources: 
Books 

SE-EPS pp. 15-16 and pp. 482-484 
LIB-WBE pp. 318 vol. 8 
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Transparency: 

1. The Line Graph 

Fllmstrip: 



Tape: 



Self-Evaluation Section III 

1. Construct a graph (or use graph paper) and plot the following 
data* (The effects of heat on the volume of a liquid) 



HEAT 


VOLUME OF THE LIQUID 


10° C 


10 ml 


15° C 


20 ml 


25° C 


40 ml 


20° C 


30 ml 


30° C 


50 ml 



Show the graph here: 



From your graph answer the following questions: 

1. Ho.v did a rise in temperature effect the volume of the 
liquid? 

0 

2. At 40 C what woulJ probably be the volume? 

Why? 
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Advanced Stu4y 



1. Bring In cut outs of as many different graphs as you can 
find and classify them according tJ the area In which the 
graph is used. Example- Science, Econon\y, Cjslness, etc. 

2. Bring In a picture of a graph accompanied by a sheet with 
your Interpretation of the Graph. 

3. Construct on a poster a display of several different kinds 
of graphs. 

4. Make a write-up on why graphs are Important In the area 
of science. 
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RAVIONALE 

Our last LAP dealt with the basic tools 
and procedures in science. 

In this lAi', we will consider measure- 
ment in relation to science, Many problems 
of science require definite answers to such 
questions as "How long?'*, "'How much Time?" 
"How Fast?" and "How much space?" 

This adventure will enable you to 
better understand the quantitative rela- 
tionship between mathematics and science. 

Our next LAP will deal with a study 
of the elements. 
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SECTION I - Resources 



SO - The Dictionary 

SO - (H-A-H) - T - The and How and Whv Book of Time by Gene liberty 

SO - MPS - Hedcrn Physical Science by Brooks, Tracy, Tropp and Fried! 

LIB - HBE - World Book Encyclopedia . Vol. 3 

Li3 - W8E - World gook Encyclopedia . Vol 17 

LIB - MBL • World Book Encyclopedi a. Vol. 21 

SO SKF - Sclen c eiA Key to the Future by Barnard, Stendlcr, Spock and 

Edwards 
LIB - Films - (I) The Moon 
(2) The Earth 
LIB - Study prints 

(I) Phases of the Moon 

,(2) Day and Night 

(3) The Seasons 
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Mnasure'neni: of Time p,^nv '^'•m p 

?,;•..:>» •. . . i »> < ••' ■■- --^ 

flihavloral OL.Iectlves 

After completing the following activities you will be ?ble to: 
I. State how the following are measured In relation to tiine: 

a . second 

b. minute 

c. hour 

d. day 

e. week 

f. month 

g. year 

Z, State the cause of the following In relation to time: 

a. dixy ai^d night 

b. seasons (suinner, winter, etc.) 

c. year 

d. leap year 

e. e^ulno); 

f. Jdyll'jht Savings Time 



ACTIVITIES^ 

1. Oeiine these terms related to the measurement of tinvj. (dictionary) 

a. minute f. ho"f 

b. week 9. light ynar 

c. month h. equinox 

d. year ^* "^y 

e. calendar J' n^9ht 

2. State in writing and pass in to be graded the cause of the 
following: 

a. day and night e. equinox 

b. seasons (of the year) f. Oayliaht Savings Time 

c. year 

d. leap year 

(Good resources to use here are LIB - WBE 1. Vol. 5^ PP. 46^ 

3*, Vol! 21 pp. 460 
Sn-(H-A-W)T - pp. 8-15, 21-28. 
SO-MPS - pp. 537-544. 
SD-SKF - pp. 288-292. 

3 Complete the worksheet on time which will be submitted to you. 
( The World Book Encyclopedia will be helpful) 

4. using the MPS resource pp. 549-560. answer the following questions 
2, 3, 4, 5. and 10. 



Bthavloral Objectives 

3. State hoM our present calendar Is organized In relation to 
tlrM. 



ACTIVITIES 

U Using resource MPS pp. 542-543 read and study the history 
of calendars, also consider the H-A-W-T - pp. 10-15. 

2. Write a brief sunviKkry on hoM our calendar Is organized, 
Include name of months and number of days for each month 
and some of the problems encountered In organizing the 
calendar. 

3. Discuss why a year is made up of 36B^ days and why every 
four years we have 366 days - (a leap year). 

4. State the role the moon plays In reference to the number of 
days In a month. 

R£SQUHC£$ FOP. ODJECTIVE 3 

SD-MPS - pp. 5^2-543 

SO-H-A-W-T - pp. 7 - 20 

'^D-iiW" pp. 29^-205 

LIS WBE - Vol. 3 pp. 26-29 (Calendar) 

Handouts: Mx'al of calendar to complete 

Behavioral Ob.iectlves 

4. State how the followInQ Instruments are used to measure time. 

a. sundial f. pendulum 

b. clock g. hourglass 

c. radiocarbon h. water clock 

d. speedometer 1. sand glass 

e. anemometer 

ACTIVITIES 

1. List and define each of the instruments listed above. 

2. State what each of the above instruments are used to measure. 

3. Select any two of the above Instruments and prepare a written 
report on its use and operation. 

Resources for Objective 4 

LIB - WBE Vol. pp. SD - Dictionary 

LIB - WBE Vol. pp. SO - H-A'W-T pp. 32-42 

LIB • WBE Vol. pp. 



SELF-EVAIIIATION I 

I. COMPLETE THE FOLLOWING STATEMENTS. 

1. It takes seconds to make a minute. 

2. It takes minutes to make an hour. 

3. It takes hours to make a day. 

4. It takes days to make a week. 

5. It takes months to make a year. 

6. It takes days to make a year. 

7. It takes days to make a leap year. 

U. Briefly explain what causes the following phenomena. 

1. day and night ' 

2. a year 

3. leap year 

4. equinox 

III. Differentiate between standard time and daylight savings ti 



IV. State the significance of daylight savings time. 
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SELF-EVALUATION | (conf) 
V. What Is the name of the calendar that we use today? 



VI. What were some of the problems encountered in organizing the 
earlier calonflp..? 



VII. Explain iyhy we have leap year every four ywrr. 



VIII. Name four instrumants that are used to measura xAm and state their 
particular us8. 
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SECTIOf! I - Advanced Study 



1. Make a report using five different references on the measurement 
of time. 



2. Do some research on what a radiocarbon clock Is and what it is used 
to measure. 



3. Do some research on how an atomic clock works. 



4. Explain how the time system is used In the armed services. 



5. Write a report and Include some Information about each of the 
following: 

a. Standard time zones 

b. Time center for the world 

c. Standard times in different cities 
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SECTION II 

Measiiremsnt of Space 
(Length, Volume, and Area) 



RESOURCES 



SD-SKF - Science; A Key to the Future ^ pp. 10-13 and p. 16 by BamrH 

Stendl (ir, Spock, and Edwards. 
^'^'^^ " The r'hvslcal World by Brinckerhoff , Cross, Watson and Brandwein. 

.SO-l>S (W-A-T) r'nvslcal Science by Atho Perkins. 

'^■'^'^^ ' Modern Physi cal Science by Brooks, Tracy, Tropp, and Friedl. 

Chart: Calculating Volume, Area, and Density 

Uollensak Teaching Tape - The Metric System (Complete worksheet) 
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SECTION n 
Measuremsnt of Space 

Behavioral Objectives 

After completing the following activities, you will be able to: 

1. Calculate the volume of rectangular-shaped objects and determine 
the volume for irregular shaped objects. 

Activities for Objective 1 

1. Find the difference between regular and irregular shaped objects 
and the meaning of volume. (Dictionary) on Modern Physical Science 

'^^n^truct a rectanguleir shaped diagram and designate the lenath 
wiatM. and height positions. (Consult MPS pp. 8-9) ^ * 

. Writs the Lasic formula which is used to calculate the volume of 
A -pcungular shapKd object (MPS pp. 8-9) (PS (W-A-T) p. 13) 

't, :>cudy ch€ iample problem at the bottom of pp. 8-9 in the MPS 
resource. 

I^ecord i.jtes from the lecture and demonstration on "How to deter- 
mine the volume of a rectangular shaped object. (Teacher) 

Complete the assigned problems and pass in to be graded. (These 
v/ill be 'Submitted to you) 

7. Prepare a write-up and demonstrate how to determine the volume of 
irregular shaped objects. (MPS - p. 9 and PS (W-A-T) p. 13) 

8. Read p. 9 of the MPS textbook and study the diagram which illus- 
trates how to determine the volume of irregular shaped objects. 

9. Determine the volume for given Irregular shaped objects. (Pass 
a record of your answers in to be graded)' 



BEHAVIORAL OB.iectlves 

2. Measure length and calculate the area for given objects in both 
the metric and English systems of measurement. 

Activities for Ob.lectlve 2 

(You win need a meter stick or ruler for the following activities) 

1. Measure the length of your desk with your meter stick. Make two 
separate measurements. Write your results and record the average 
Of your two measurements, (Metric system measurement) 

*^ c"i fl'S ^ cm avr. 
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Activities for Objective 2 (cont.) 

2. Repeat the preceding experiment with a ruler. 

Measurement #1_ in* Jn, 

Average . in* 

(For these activities, consult page 5 of MPS) 

3 Complete the activities listed on measurements with a meter 
stick. 

4 To determine the area of an object you must multiply the 
length X width. Learn this formula: A = L x W. 

- ; '.struct a rectangular shaped diagram - determine the position 
c the lenyth and width. (PS W-A-T) pp. 12-13. 

Find Vaq units which are used to express volume and area. 
MPS pp. 3-9. 

•. Dc-er-ninp the area for a given object. (This will be submitted 
fct credit). 

8. Review - Experiment - take a rectangular shaped object (Shoe box) 
Determine (a) length #1 ^2 average 

(b) length #1 ^2 average 

(c) length #1 i^2_ average 
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BIST cc'Pv p:mmi 

EXPERIMENT 
"Measuring With A Meter Stick" 

i'i' LtiJ'.* Jiiukduiii:.' ' J jibiLu!'iiil'!iiiiiiifiiiiliiii!iii'^V'r;; J 

A e 



\ /c 



V .1 * * ^ » ^ 

1-1 

In making measurements of length with a meter stick, the meter 
s'Joi; ;,hould be placed on the edge as shown in figure 1-1. If the 
netsr stick lies flat on a table, as shown in figure 1-2, the scale 
is so far from the ^bre^ that it is possible to make a variety of 
readings. If you looK along the line AO, the reading of the line on 
the table appears to be at the 3.3 cm division of the meter stick. 
If you look along the line CO, the reading now appears to be 3.7 cm. 
Both readings are in error because of parallax. Parallax is ap- 
parent movement of the line, with respect to tiie markings on the 
meter stick, which occurs as the eye of the observer moves from A 
to C. The correct reading, 3.5 cm, is obtained only when one looks 
along the line BO. Errors due to parallax are avoided if the meter 
stick is placed on its edge when making measurements. 

PROCEDURE IS ON THE BACK OF THIS PAGE. 
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EXPERIMENT (Cont.) 
"Measuring With The mter Stick" dt^l COPY AV/HUDLE 

PROCEDURE: 

Examine your ruler and determine which side Is marked off In meter 
units. 



L I f I t ? • ^ * » »0 

li iu i y i t l MfirmilmiiiiiiiiimMi.l.m.,.nl. ..t !mj- hh'ilii, ».i.uiim.ii 



-ENGLISH SYSTEM UNITS 
"METRIC SYSTEM UNITS 



Using the side marked off in metric units, measure and recored the 
length of the fo 11 owing, objects : 



a Across the center of your desk.^ 

b, ir -vjch of your textbook 

c. Length of your notebook 



length of the following line segments: 

^ . ^ ANSUER_ 

2. _ ANSWER_ 

3. > ANSWER 



e. Construct line segments for the following lengths: 

1. 2 cm. 

2. 3.3 cm. 

3 . 1 . 5 cm . 
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SELP-EVALUATIQN U 
1. Take out your ruler. Draw a line 

10 cm. long i^r-- rn-y nyr^ij^j^i^ 

5 in. long 



2. Complete this chart. 
OBJECT LENGTH X WIDTH AREA 



1. jCOK 


#1 


#1 






#2 


#2 


Average 


:\ Soda Box 


#1 . 


#1 






12 


#2 


Average 


3. Shoe Box 


#1 


#1 






fii2 


#2 


Average 


(JI jcK of Wood 


#1 


#1 






#2 


#2 


Average 



3. Differentiate between a regular shaped object and an irregular shaped 
object. 



4. Define volume. 
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5. Complete this chart. 



SELF-EVALUATION II (conf) 



Book 


kbt*w in A 

#1 


n 


#1 




1 


n 


#2 


#2 


Average 


Soda 


n 


#1 
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n 


#2 


#2 


Average | 


Shoe Box 


n 


#1 


n 




#2 


#2 


#2 i Averi<ne 



K^ai.^e these line segments. 

_ . ^ *1 

#2 

Average 

. = n 



#2 

Average 



Inches 
inches 
inches 



cm 
cm 
cm 
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ADVANCED STUDY 



Demonstrate how you can determine the area 
for the foU owing. 

(a) 3 circle 
{<>) 1 r.n' angle 
.1 parallelogram 

Ofciiionsttv^tf: how you can determine the volume 

or: 

[o) & cylinder 
(:)) a sphtTy 
(c) a pyrmid 

Make a fio.ter displaying how to solve problems 
related to volume and/or area. Include diagram, 
f'orrr.jla. and solution for solving the problem(s). 

Make a list of ten practical applications for 
length, volume, and/or area. 

Ex.- To determine how deep a pool is you would 
need to know (volume, and/or area, length)? 
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I 

Mm earning 

a c t i v i t y 



Package 




•■ ■■■■'■•Ic 



RAT] 0 N A L E 

l-'M-:- dLc:;(-J r'ji cKivonivat. u'e have just 

-ui;;. ] ii! ur' &u. i Iv ni»'?5iirt. j it, ''ju- let's get on 

V: ,';,;<; T..it- ' : ;i ,j. 1. t'. si'i-l; with very 

' •' ■• • ' . , tny t ..oy f'l v/ater. 

' ■' •J'ir.v., 'ji.'r rtttf.ntion to the 

■ '. ' .-^-o-.c-rties of water 

Ir, our ney<:. ...-.i' •-.e ..' li v.'.ur': into the study of 
oxygon -tool i . . -. jn. 



ERIC 
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After completing the following activities you will be able to 
recognize some of the properties of water. 

1. Read pages 18-35 in your EPS textbook. 

2. State the boiling and freezing points on a thermometer- fPS p. 18. 

3. Pdrfonn the experiment - The Effect of Oissolved Substances- EPS 
page 20 and state the effect that dissolved substances have on the 
boiling point of water. (Does it nake thf. boiling point higher or 
lov.er?) 

VerfoniJ the experiment on The Effect of Reduced Pressure, p. 20 EPS 
State the effect that reduced pre-rsure has on the boiling point of 
water. (Does reduced pressure make the boiling point of water higher 
or lower?) 

5. Perform the experiment on Temperature and Diffusion p. 25 in EPS 
State how temperature effects diffusion. (Nonrially does an increase 
or decrease in temperature make things dissolve faster?) 

6. Read page 25 in EPS list the nemcs of the three basic states of 
matter and state how the molecules arc believed to be arranged in 
each state of matter. (Example- in t'-.e. quSRCus state of matter the 
molecules are believed to be sprt-dded randnmly about.) 

7. Study the nature of dropi of water by nerf oniiing the experiment - 

The Nature of Drops and answering the questions within the experiment. 



Section I 

BEHAVIORAL OBJECTIVE I Part A 



2 



The Experiment — The Nature cf Drops 



«f.ST copy mUBU 



The Nature of Drops 



Play tape 2 



6.4 



ERIC 



1. With a clean dropper, place several water droplets of different 
sizes on the wax paper. One droplet should be as small as pos- 
sible, and the largest should be many times that size. Place 
various sizpd droplets on other surfaces, such as a piece of 
plastic sheeting, a table top, and a piece of paper towe.l. 

2. Observe differences in the shapes u-e orops, beginning with 
■• w I.....; .i.*t' Make sketches and record your observations, 
/lu.e 2 omall drops of water on the plastic sheeting as close 
no each other as possible. Detemn'f.e how close the two drops 
■■i^o'jc ba to ^ch other before they interact. Record 
khac happens: to the 2 drops when they touch? 

4. Touch some 0:f the droplets with the tip of a 
clean toothpick. Observe and record any change 
in appearance of the drops. 

5. Dip the tip of a clean toothpick infc the scap 
solution. Touch a water drop witl: this 
toothpick. Repeat this procedure several 

times with other drops. Record your observaticns. 

6. Carefully introduce a few drops of v.Uer into a beaker about 2/3 
full of a clear oil. Describe the siiap^^ of these drops. Can you 
explain why they have this ^hape? What happens to these drops? 
Slowly squeeze the dropper until all ti^.e water has been forced into 
vegetable oil, Do all thc^ drops niove at !:f..^ rme speed? i^ecord. 

7. Follow the steps in procedure 6 ng^n. l>u:. t^is time use ■ Jro,.;- 
full of clear oil and c beaker of .v, -r. :k-..ribc- .nd explain the 
results. 

3 
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Experiment (contj 



A. Wifjy do you think drops take the shapes you observed? 



li. What could make the shape of drops change with increasing size? 



C. fv 



Dc2s the material or surface on which a droplet is placed affect the 
drcplet in any way? 



D. What statement can you make about the behavior of 2 water drops 
when they touch? 



E. How did the shape of ,..e droplets change when touched with a clean 
toothpick? With a toothpick dipped into the soap solution? 
Explain your answers. 



BEHAVIORAL OBJECTIVg I 



Part B 



BEST COPY /IVAILAOLE 



In this section you will study the nature of solutions. 



ACTIVITIES 



1. Read pages 26-33 In your EPS. 

2. Define the following terms. 
1. Dissolve 



(Your textbook) 



5. Concentrated 



2. Solute 



6. Dilute 



3. Solvent 



7. 



Suturated 



4. Solution 



« Oiffusion 



3. Briefly explain "Why things dissolve. LPS 2b 

4. Perfoiiii the experiment on page 26. Diffusu-.n u'om Crystals. 
pApiain what happens and why. 

U.St four ways you can make things dissolve faster p. 27 EPS. 

6. Uhit affect dues temperature have on the dissolving process? 

27 EPS. (Perform the experiment if necessary) 

7. Read pages 30-33. EPS. 

8. Perform the experiments necessary for you to be able to state the 
following concepts. EPS pp. 30-33. 

1. What effect does the following have on gases in solution? 

1. Stirring 

2. Temperature 

3. Pressure 

4. Adding solutes 

9. Explain how you can determine how much gas is in a soda pop. 
(Do the experiment if necessary p. 31 I P .) 

10. Perform the experiments on p^ges 3^-33 in r^^S n is necessary for 
you to answer the following concepts. 

1. How can you drive gases from Uj water (What is tap water)? p, 32 EPS. 

2. How can you collect oases front -.ater? f^" 3"^ 



9EST COPY AVAILABLE 

3. How can you ttst for the presence cf oxygen? (How will you 
know if oxygen Is present?) 

4, How can you test for the presence of carbon dioxide? (How 
will you know if carbon dioxide is present?) 



Additional Resource for Se».tion 1 
K r.udur,, rnysical Science 71-82 

films trip: 

Water and Its Uses 

Pamphlet 
"What Is Water" 



Self Evaluation Stetson I g^jj QQpy AVAILAM 

1. State the boiling and freezing points of water on the 

fahrenhelt scale bp. frp. 

centigrade scale bp. frp. 

2. Generally does dissolving substances in a solution wake the boiling 
point higher or lower? 

3. Will water boil at a higher or lov/er Lempei^ature under reduced pressure? 

4. Why will sugar dissolve faster in hoi cea than cold tea? 



5. What effect does temperature havo :. the dissolving process? 

V Water can exist in all three states of matter, what are they? 

• and 

/. Cidssify the state of matter according to the nature of the molecules. 

A. The; molecules are scattered widely about. 

B. The malecules are in a 'ixed position and they are close together. 

C. The molecules are not close lofje^huM but are not so randomly 
scattered. 

1. solid 

2. llqin'd 

3. g.;S 

8. Briefly sunmarize what you lea. nv?d fr .i.i experiment on the nature 
of drops. (What did you learn by dDir.g th: exporiinent?) 

9. How can you test for the presence cf? 1. o^^yyen 2, carbon dioxide 

10. How do you know when the IoUowIjiq q<ise^ a»c- present? 
1- oxygen , ..,.;,( p dioxic^e 

11. Identify the solute, solvent at.d :oiuti.. .. 
Salt + water > s^iltv w {•;,• 



Self Evaluation (cont.) 

12. Now does an Increase in tempera tu.-e cffett gases In solution? 

13. How does reduced pressure effect vhe boiling point of water? 

14. How can you drive gase;. from watar? 

15. What two gases make up water? and 



Advanced Study 



Section I 



BEST CGPY AyAILABlE 



1. Prepare a report on the general nature of water. 

2. Perform an (experiment which will prove that the water we drink at 
school Is not lOOX pure. (Check with your teacher here) 

.3* Make a dlspl^ which shows some of the ways we use wattr. 

4. Make a poster which dlsph^s the harmfulness of polluting water. 

5. NakQ a diagram which Illustrates how water can be purified. 

6. :;amonstriite to the class one or more of the following experiments 
rtou jiuscti 44-45 In EPS. 

H.. 10 p.. 44 EPS 
ri*. *»3 p. 45 EPS 
•i-. 1 4 p. 45 EPS 
IJj p. 45 EPS 

7. Prepare a bulletin board exhibit nf pictures showing the uses of 
water as a chemical. 

6. Set up a demonstration of diffusion by suspending a tea bag in a 

large jar of water. (Explain scientifically what happens) 
9. Mdke a chart of a pressure cooker and show its parts and the way 
it operates and the significance for using it.. 
10. Make an exhibit of substances that dissolve easily in water together 
with bottles of the solutions so produced. 



Stctlon II 

BEHAVIORAL OBJECTIVE I 



BEST COPY AUAiLABLE 

Part A 



Upon completing the following activities, you will be able to Identify, 
natne, dehydrate and hydrate given hydra ted crystals. 

ACTIVITIES 

1. Read EPS pp. 34-36. (Your Textbook) 

2. Perform the following experiment and answer the questions stated 
within the experiment- Perform part 6,7 A and B. 

E X P £ R ! M u N T 

.. .Mier^jy in chemicoi reacti(.ns. 6.12 

..mis tiieie is a change In matter there is a change In energy. 
» .. t..t anergy chanae is noticflble, as in the repid combining of 
■•u ii :'/<j.,ori( burning. J Sometimes the onergy change Is hardly 
Only by careful ifivestigation and measurement can 
M; .L'Uct the energy changes in a green leaf that is converting 
■ .ti, rrom the environment into food. 

1. Place about 1 gram of mossy zinc in a 250 ml beaker. Place a 
thermometer in the beaker and add enough water to cover the bulb 
of the thermometer. Record the temperature. 

2. Now add about 5 ml of dilute hydrochloric acid (HCL) and stir the 
mixture carefully. Bubbles form. Put a glowing splint near 

the top of the beaker. /) WhU gas is given off? 

) 7 3. Watch the temperature / 4. Add 50 ml of 
y S and record It at the / HCL to a 

highest point. r«C?^ beaker. Record 



HCi 



i7;n^ i 



1 / ' 



tho temperature. 



Add 50 ml 
i^aOll. Stir 
ar.d record 
temperature 



6. Place a small amount of bluestone or copper sulfate inaclcjiri Pyrox 
test tube. Place the tube in c :K)]dcr , arvJ hca'. until the bluostone 
turns white. Allow the tube to cool c. y,,:,\ r] -. . 

7. Hold the tube containing the white r.dU'r '-j] exactly as shown. 
Slowly add water, drop by drop, until c lofirU^^ cclur change 
occurs. Note anything that hat^puns .t.> yjj add Vi*» .•inter. 



Experiment (cont.) 

BEST COPY mmx. 

A. In addition to a change In color, another kind of change occurred. 

Describe this change. 
8. What Mas given off in all of these activities? 

C. Oo all neutralization reactions give off heat? 

D. Which of these reactions was a neutralization reaction or were 




3. Name five other crystals which contains water of hydration other 
then copper sulfate* 

1. 3. 

5, 

2. 4. 

4, Differentiate between hydrating and dehydrating crystals. 

Hydra tin g 

Dehydrating 
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Section II 

BEHAVIORAL OBJECTIVE I Part B ^^f^MUll 

Upon completing the following activities you will be able to 
Identify, name, test and state coninon properties for some acids, 
bases and salts. 

4 

ACTIVITIES 

1. State the meaning for the following terms. 

1* Acid 2. base 3. sdlt 4. Ilttnus paper 

2. Read pages 37-43 In the EPS book. 

3. Perform the experiment listed on priye 37 in the EPS textbook "Testing 
o J 1,1 Hons' end complete the chart at the bottom of page 37. (Classify 
the listed liquids as acid, base or neutral after testing each liquid, 
using Htmus paper. 

4. Canpicte the following experiment and answer the questions withtn 
the experiment. 



EXPERIMENT 
Kystery Solutions 5,3 

A. Get a vial of solution "X" from your teacher. Detennine whether 
it Is tap water or some chemical solution other than tap water 

r« sure you have many questions - I will guess at some of your questions 
and give you some answers to guide you. 

1. Can I taste it? No. It may be poison. 

2. Will It hurt me if I spill it 
on my skin? No. 

3. Will it stain my clothers? Probably not, 

4. Can I water n\y plants with it? If you wish. 

5. Can I have more if 
I need it? Yes. Tell me the number. 

6. Can I freeze It? Yos 

7. Can I give some to n\y dotj Please don't. 

8. Can I use books for help? Yos. 

B. One way to find out about an unkrom solution is to test it with 
an Indicator and see if it is acid, U^se or neutral. 




Experinient (cont. ) g^gj f jjpy ^^^j^^^^^ 

Bollod red cabbage makes a ijood Indicator. Drain off the dark Juice 
and pout it into 3 small 4drs. 

A. add v/ater to Jar 1. 

B. add vinegar to Jar 2 (an acid) 

C. adu arpiitonia (a base) to Jar 3 

• C. What changes did you observe in these Jars. 

Cjuld \ju ttst your unknown solution with cabbage Juice? . 
E. .ioi.ld this cut? test be enough to show chat you do or do not have 

■• -^'a »■ youi vic.l? 
Ii.ii s..-: •'• d \ u iJ lhat ara in the f».rm nf paper called litmus. 
If • >' ii!e to test the acidity or alkannnlty of suostances 
■ K Co o.* at noiiie, dsk your teacher for some of this paper. 
Vou Ml'/ ...J, I r.o ffuAe your own Inlicator paper by soaking paper towel 
in I- <» . ii 0:iCj(*; ,.iice. 

5. Perfunn the experiments under the following topics In the EPS 
took. pp. 38 

K Acid, Ba^e Reactions 

2. resting Gases With Litinus 

6. Answer the following' questions in relation to ycjr experiments 
L Classify the following as either acirlic or buslc. 

1 . V i nrgar 

2. baking soda 

2. Whdt was the tvsmperature of the vint. \ 

berort the react ijn 

(b) aftdr the reaction 

(c) conclusions ^ 

3. Cla'asify the fnlluwing as acidic or bc-u.. 

Ki 

ERIC 
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1. Household airmotila ' 



2. Vinega r 

When you mixed the following was there a temperature change? 
conclusion 



7. A. What was the results of testing ammonia gas with dry litmus 

ddmp 1 1 tmu s 

3 Ahdt was the resfliUs of testing the gas from hydrochloric acid 
wtcii dry litmus^ moist lltonu s 

■ clu.-.ioM 



V. . .llowimj oxperlmciit ano ansv^r the questions within 



I- X P E R I M E N T 



i. t.A.Min ic! the iaueis on the cans of different kinds of baking poMder. 
Ncto that all of them contain baking soda. In addition, each can 
may conUin cram of tartar, or alum, or an acid phosphate. Are 

crtjcjm of tartj." and alum acidic or basic? 

Why don't creum of tartar and alum react with the baking soda in 
the bakl'ty powder? What do you think would happen if water were 
iiddtid to baking powder? try it Record your observations* 

3. Gas given off by baking powder forms bubbles in cake dough. The 
doucjh hardens when baked so that the cake remains full of small 
holes, fiuch a cake is lighter and more tender than a cake baked 
from solid dough. 

Set up the apparatus shown 
and determine how much gas Is 
given off by baking powder. 

Put a level teaspoonfil of 
baking powder in the flask 
of cold water and collect 
the gas produced. Mark the 
level of the gas in the 
collection bottle. 




Experiment (cont.) 



BEST COPY AMU 



6. Turn the collection bottle right side up. Measure the amount of 
water needed to fill it to the top again. Mow much gas was given 
off by the baking powder when cold? 

7. Wow repeat the same procedure but this time heat the water and 
baking powder. How much gas is given off when the solution is 
warm? 

6. Dissolve 1 level teaspoonful of baking soda in a cup of water. 
A(Jd cream of tartar slowly, stirring it constantly until the 
liould is neutral. How much cream of tartar is needed to 
neuiraiize ono teaspoonful of baking soda? 

uiki"n s«jda and dry treani of Urtar in proper proportions 
■•- ■jtraliiie each other. Colltitt aii'l inoasure the amount of gas 
J- ill off bv your !;oniemade boking ^ivrkr. Compr.re the »'esults 
-h^ di.hijnt of ccninerc-'al ' . ..i ha' irii) pov/ler. 

•'■ /our- ,: ■ .! ....v.Jer ho-'ie and bal ' c.:k;, in muffin cups 
/ .t.'j powder with batter tvr inhui of the cups, a 
: 4^ in :;tliers« ana you might try yeast since ic 
^ A ?,j':jcl'S ifi batter. 



•- ,d. i..- :;nit. NaCi- Perfom thu following experiment, 
' ■' •• ■ ' .. ..L ?oru,>j.[ <i deiiiofistration by your teacher or a group. 

• !..:.' :.'u/ nam»i of the acid and bas.> that we use and the 

<i«:ii'- wi LHL< bait that we make. 



EXPERIMENT 



NeuckwUzation 

Mciny iiiiportant crops such as clover, peas, and beans grow best in soil 
t/.at Mai a pH of about 7.0 (neutral). Such crops do not do well in 
acidic soils. Acidic soils can be neutrdlized by the addition of basic 
cnj?nicals. Ground limestone is often used because it produces basic 
choir.icals as it weathers. Thus its effect on the soil can last a long 
time. 

Jn this investigation v;e will examine reactions of acids and bases. 

1. Place one drop of a dilute solution of hydrochloric acid on a strip 
of red litmus paper and a second drop of the sai'io solution on a 
atrip of biud litmus paper. 

^. ^^eptat with a dilute solution of sodii.ri hydroxide and thon sodium 

^ chloriii^ ar.d f i.->.^ny , d i sti lied 




NaOH 



water. 

Iltik'.? a tdblt iidi rt;cjrd your results. 



'JOT -IT -T- 
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Experiment 



(cont.) 



3. Pour 10 ml of dilute sodium hydroxide solution into a small beaker. 
Place a piece of blue litmus paper In the solution. 

4. Stir the solution and add dilute hydrochloric acid drop by drop until 
the litmus Just turns red. 

5. Now add sodium hydroxide solution one drop at a time until the 
litmus turns blue again. Again add acid until one drop of acid 
will turn litmus red or one drop of base will turn if to blue. 

r>. Next, ijeat the misture gently until the water is nearly gone, 
ofA tht.n 'at the rest of the water evaporate. With a magnifying 
■ jxam-ine the solid residue. Do you recognize the cubic 
■y^Wii of sodium chloride? Taste it. What is it? 

^ vji.! jc;c:oL"it. for the heat beimj given off? 



= . faspir1 n_ 

2. sjcp 

J. soda po p 

4 . 1 emun 

5. buttermilk 

6. sugar solution 

7. orange juir.e 

8. mil k of magnesia 

5. weak lye solution . 

10. household ammonia 
12. For review answer the review questions and thouqht questions on page 48 
of the EPS textbook. Pass your ansviirs in to your teachf;r for evaluation* 



>iK'.. f.r s'vrk'.;hGec which will be provided for you on acids. 




. ...Kj foous or substances and classify them as 
. .jr- rioutral. 
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Additional Resources for Section II 

Modern Physical Science 

Topic: Acids, Bases and Salts pp. 45-53 

pathways In Science 

Book 2 Chemistry of Mixtures 

Topic: Con.poiinds Called Acids pp. 96-101 and pp. 118-122 

When An Acid Meets Base pp. 107-110, pp. 118-122 



:!^.Te;;_h-.;o Tape 
' cina Compounds" 



- ; . . .^a.>v d\:d Salts 
Wo rkshee t 

Adds, bases, Salts 
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Self Evaluation Section II 

1. Name two crystals which contains water of hydration. 
1. 2. 

2. How can you hydrate a crystal?^ 

dehydrate a crystal ?__ 



3. How can you test for the presence of oxygen? 



Wfu:;i blue litmus paper turns red, what does this tell you about the 

solution? 

Mh^K is . ..-'..It,/.;!' solution? 



0. •IU:>, is the \'iim^ of the gas iii soda pop? 



V. wi./ is baking soda solution used as a first aid treatment for burns 
CM.;;>cd by an acid? 

8. How can acidic soils be neutralized? 

9. Wnat is meant by the symbol pH ? 

Using the pH scale 

10. Classify the following as being either acidic, basic or neutrjl. 
PH (1) pH 7 pH.. 

11. How can you make an Indicator in the laboratory? 



12. What gas is given off by heating baking soda? 

13. Does the temperature (rise, fall or . :mdin the same) when an 
acid and base reaction occurs? 

14. Name two acidic substances. 

1. 2. 

Name two basic substances. 

1. 2. 

15. Briefly explain how you can make table salt. 

18 
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16. What Is the scientific name for table salt? 



17. Classify the following as acidic, basic or neutral. 
1. salty water 2. lemon 3. anmonia, 

18. How can you drive the gas out of baking soda? 



19. When making table salt how could you tell when the solution was 

jujutral? 

Acidic?_ _ 



20. Mcvj wai inti soU obtained from the liquid solution? 
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Advanced Studies 



Determine the weight of the water of crystallization that Is driven 
off by heating a sample of alum. Calculate the percentage of the 
original weight made of water. 

Makt a cake batter without baking soda. Divide the batter Into 
several equal parts. Add different amounts of baking powder to 
each part and hake sai,*ples In muffin cups. Keep a record of the 

« 

rciuiii). 

Extract the juice from diffarent; fruits. Mix with acidic and basic 
solutiuns iw ieti which juice changes In color. Prepare a chart 
snuwing she coior chanyes. 

Find out whether freezing or boiling fruit Juice affects the way 
they react to acidic and basic solutions. 

Perform a demonstration on the "water to wine trick" pp. 45-46 EPS. 
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EARNING 

C T I V I T Y 

A C K A G E 



A 



P 



OXYGEN 



AND 



OXIDAT ION 



BEST COPY AVAILABLE 



RATIONALE 

Come aboard for another '^)xitir.g adventure. We have 
just tf;rt.plet5d a LAP on v^a NUjr« >p ^'Idi^r u very essen- 
ilol expound. J^ow Wci uq yo'.ny t;. ...ufli about one of the 
viemfsnts which makes up walw, oxy^-.n. In this LAP also, 
vie are going to consider some other inceresting gases. 

Fj/;ir. tne vie-./pr-^nt of mi^ni ir.;i, oxygen is one of the 
.TOit ii,i;jortant subsUnces in the worliJ.. All living things 
use oxygen in one way or another, and most of them cannot 
live without it. Oxygen unites f.i.€'«nicdny with many other 
substances, which is often ai: ativantdiie to man, but soaie- 
times is not. 

Now, on with the study of '^u,^. i.npo* tain, gases. In 
our next LAP we will cnnsider ti.e s'.vJy ot carbon as an 
element. 



uwvi I iiri uu 

Section I 
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BEHAVIORAL OBJECTIVE 1 A 



After performing the following actrxicle^i, you u>\ \ be able to state 
some properties, uses, moians of preparanci , a.ul lestii for the fol- 
lowing gases: 

1. oxvacri 

i. cai'-.*: -iKXtde 
3. ( ;yL)cn n»t,nwx1de 
A ii: "I '"•.•» (jm)"'. .'de 

I. ».2id uid mkM X w-itter fiumnary abouL ttxa following topics and 
read the following pates in your textbook. EPS and World Book 
En;.^wi«f.od1d. 
1. Oxyc^ii. pp. 50-57 

iidibci. aig^lde p. 56 Also consult thu Mnd Book, Book 3 
(1972 edition) pp. 15/-16a Topic: Caroon dlonlde 

3. Carbon monoxide- consult tha World Boo^ Enuyclopodia 
Book 3 (1972 edition) p. 163 Topic: C^rhm n»onox1de 
and page 6^ of EPS. 

4. Sulfur dioxide read page 61 of f-'S UuU* u usc* uf SO^ 
II. Observe the demonstration on ihe r.icans ;v^-,) rirj tite 

following gases. 

1. rMyfjcn 

3. i'l.r a.nxir.fr 
III. Record the following infOimtioM dta\i o<.. .v •br-vt fjasfts 

on a chart as they u>c prepaieJ. 

1, Name of the g<is pre^ r^^. 

2. Nan)e of the chenj1':d":'. v >cC • .-.i i.i : :u\^ 



3. The color of tne gds. 

4. The odor of the gas. ^^^^ AV.IILAnLE 

5. Ihe method used to prep^'t; t' j g? .c;. 

6. Four uses for eai;h of the gns<r3 s,;:a?sd 

7. How to test for the presence of ine ga^ . 

IV. Give the reason you feei that we Jiu 'U-t i.ir\2r'i3f't carbon monoxide 
£jas In cius^i. (Reread tun prjpertii'6 t.r .jarjjon monoxide in the 
World fjook E-fCyclopedia- p. ,.1. :■. r., jc: Carbon Monoxide) 

5. Rfiad pij. 52-53 State Uio it; ? ';^,-.tnn play In the rusting 
prncdss: 1. k. .v.,>;.> 

- p*3.*ror.. ihe exptrlnient i .if; ;.h« top ot udge 53 in the EPS 
rextbouk, F1 perfjrnj tha -A{.f.r;;.i6nt u% described at the 
iop of jwcjc 5 J- HP'i, 

1. Uf.ht .'fds prou'i<:3«i? _ _ 

(b) set up tiMf equipment 51 as shovn ac tliv to.) of page 53, 
but instead of u'^ing fcaking soda and 'iiirr.jir jsa mariganose 
dioxide and hydrogen pe oxitie, 

2. What gds was produced? 

(c) Make a comparison between thtj rustiMg -li if;h c :r. jrs with 
Experiment I 

m 

Experiment II 

Conclusion 



7, Read page 677 in tne World Coo^- \lc\ ]n ..(.k: i..rtt1i.n, 

(a) State the role ox:ijt'. rJt'ys ; i 'i,c r : i,; ')C'JS .. 

(b) What is the r.aine of :U v Cu'.-.ji .. , \t■,^■r .tan iron jnites 

with ox./gen. _ /i^ro, . v' .f.;uk Vol. 14 

page 677} 3 
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(c) State whether molstike rr wi*. r is Hcviiisury for rusting 
to occur. ^ 

(Refer to pat^e 52 -.i 

(d) List three ways ruitlnt; ca;i U ^AvinU i. 

2. 3. 
(Refer to page 52 or EKS in textbook) 

(e) What is mf/'^nt by tne tf »T OKi-'at'on.-' {r^fer to page 56 of EPS) 
if) Name two products of o^ldatici f •iurr ".o p. 56 of EPS) 

(g) Use a dictior.try or MfS book .-nd st,:t j the difference 
bet.wfe*;rt^fn ax^iupla Vor; 
i. Slow oxidation 



fe>'a»»ipU(i) 

2. Ripid oxidation 

OlFINITiON 

Exaniple(&) ^ 



(h) Classify the following as toirw the resultof rapid or 
slow oxidation. 

1. rustioQ ^ . 

2. burning flame 



BEHAVIORAL QBJECtlVE I R 

After completing the followincj uctlvitic-. Dt r;ni« to state 

the reason oxygen is iM.Jor;ant i- our d v/ lii 

ACTIVITIES 

I. Read pa^e 679 of the World & >• ^ Lncy.J. . . . ropf.... 
How oxygen supports life (>97; ^.'itic,; . s.- •• viiiuv.lny 
questions: 

1. Where does man and lad dnlsrals gei r-;v«,or.? 
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Trace the path of oxygen from the time It enters man's lungs until 
energy Is produced In the cells. 

1. 2. 3. 4. 

Where does oxygen enter a fish's blood st-eam? 

Briefly summarize how plants use oxygen. 

I!. Refer to the World Book Encyclopedia (1972 edition) pp. 679-680 
Vol 14 Topics: 1. Othei' use:; for oxygen p. 679 
2. Making oxygen pp. 679-680 3. HI story p. 680 
4. Cher.fcal properties 
(lor th^ r'.>Uowjn<,* con^opti) 

i. ri.u Out r.ww Josep'. PriestUv, discovered oxygen (history) 
<; Fir:u ouc ho;^ oxygen is produced for welding and In hospitals. 
J. List four chemical properties for th^ element oxygen. 
Ul. r»bs«2r?c and sunwaiize the following filmstrips 

1. Thri Alr Around us 

2. O;;idation 



BEST COPY AVAILABLE 

Self Evaluation 

!• Write the names of the four ga^ics we d1 .cui>!>eu or prepared In 
Section I. 

2. Select any two of the gases and write down five things you 
learned about the gas. 
gas (name) 
1. 
2. 
3. 

0 

4. 
S. 

gas (name) 

K 
Z. 
3. 
4. 
5. 

3. Explain why oxygen is such an Important gas. 



4. What Is some differences between tho fonowin^j gases. 

1. carbcn dioxide carbon ucr.jxide 

1. ]. 

2. i!. 

5. State a use for the gas sulfur dioxide. 



6. How can sulfur dioxide be prepared? 

7. What two things are necessary for rustii g tv o-c.ir 
1. 2. 



Stlf Evaluation (cont.) 
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8. Will the gas carbon dioxide cause rustlivi? 

9. What 1$ the meaning for the '.em oxidation ? 

10. What Is the difference between thi' following terms* 

1. slow oxidation 

2. rapid oxidation 

11. State vihere man aitd land animals gat oxvuen? 

12. How did Joseph Priestley discover oxygen? 

13. i.ist (o'lr .j.s:, for oxygen cthsr ihdn ocing a necessity for man 

2. 

3. 4. 

14. Hit two prop»jrt1es of oxygen. 

1. 2. 

15. List an example fur each uf the t'or.owing conditions. 

1. slow oxidation 

2. rapid oxidation 



Advance Study 
Section I 

1. Make a poster displaying the iian.e(s} of e1ti.er anti/or one of the 
following gases. 

1. Carbon dioxide 2. oxygen 3. sulfur dioxide 4. carbon monoxide 
(Include onjour poster pictures, diayrains, statements, etc. to 
prove the gas»s 1. Importancf 2. usefulnesD 3. occurance 

2. Find ojt whether carbon dioxide Is heavier than air by performing 
experiment I on page 76 of EPS. 

J. ^^t up a series of expr rlri^tnti to show which factors encourage 

bteel CO fust aid hav tj prevent rusting. 
L i'krform experiment II on paye 76 of EPS and &ee if carbon dioxide 

^a<» be produced (Tlie center diagram) 
I. Produce CdJ-bun dioxide in a large bottle and pour thegas down a 

trouyh containing small candles as shown at the right and in the 

central diagram and page 77 of the EPS book. 
. Freshly peeled potatoes and apples often turn brown t»lhe air 

Set up an experiment to find out whether this change is caused 

by oxidation. (Bring your potatoes and ce.llophane paper from 

home) 
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Section 11 Fire ..md Flan!t;S 

BEHAVIORAL OBJECTIVE I A 

After completing the following .joth/ities ycu will be able to state 
or list the foUowin-j concepts about fire and flames. 

1. What Is fire? Z. Kinds of fue 

3. How fire is produced 4. The kindl-^ig temperatures of some 

^oirsiiuii iiidtcrials 

5. '.;:vjt fire produces 6. now to u-jtcrniine (r.e.niount of useful heat 
AcrjtflTifS 

i. I^:: ■ :>o..\. 116-llij i'l the Woild Bo)i; Encyclopedia Vol. 7 

.■<^'.v.vur ths following) questions: 

! . l-ih-at Is fira? 

.Mi iiappiiis ai a Gubsta.'vie Ijij.ns? 

■'. -'I'it i- cn.jther te.'ni which iiil^ht be .I'.ed which iiieans tte 
same thing as burning? 

4. Differentiate betweeis tho fuliowirg Len.is and .jiveai texdmole 
of each; 

1. slow oxidation ?. ccinbLslion .r. oxidation 4. explosion 

5. List the ncites of three difft-rtnt kiois uf firds. 
1. 2 

6. What three conditions are necessery bjfocp a firu wiil bt-irt/ 

1- 2:. 3. 

7. What is nieont by kinc.ling tempore tur ? 

8. State thG kindling teiiiperaturo .'•o/ rn- fyncv-;.! .mv;. -ials. 
1. paper 4, ^ 

^- cotton 5, 

3. cellophone c. r-a .. w i jv. 



BEST miwmmii 

9. Explain why ashes remains after the burni.vj' of wood or coal. 

10. List three things that fire produces: 

1. 2. Z 

11. What conditions cause smoke and soot? 

12. State two reasons light might be produced from a fim 
1. 2. 

Other references which may be used for Activity I are 

l.tud and Ti 1ms trip Fire and FueU 
Yo= :- to/utoox LPS p. /;:-/.3 
••.••.•»' 1 i . Ai jnd"* Hii'dt 

• ■ ^> v1i.:/ ({ Perform Lht ii.i£nt on oxygen and rate of 
•rrnircj cop of page 67 of your textbook tPS. 
iix^-.. y^jur CL»iJclusion: l-'ovj uc£:s oxygen df.'ect the rate of turning. 

..-..i-'i:^..ii..(..J..A 

•Study the diagram at the bottom of p. 73 in your textbook summarize 
what it is used to represent. 

Make a similar drawing to represt-nt conditions which would probably 
occur ii, 

(a) Perfectly dry wood is burned 

(b) If very damp wood is burned. 

State your conclusion Which produues mro. useful heat 

(a) nearly dry wood 

(b) perfectly dry wood 

(c) very damp wood 
Explain your answer 



BCCT T'^'JV «'//tj; rn, f 

Activity IV lA 

9. State the names of two units useJ to measiUi-e heat. 
1. 2. 
(b) Which of the units for measuring heat is used In the 

English speaking coutriesV__ — ^ 

The metric Sy&temV 

(.} What doas thu abbreviation BTU medrtV 
Ac tivity V I A 

, ...rjv T.^ansf^ir: Pfeffonii the followint) fcxj.e.-iment ar^d answer the 



t X P E R t M L >. T I 



M<- .'tv v v.'ays in vmicii potcitial energy can be converted to 



J, . The fflos'. fanaiiar source of energy Is the food 
investigation you v.in Prov de the so rce of 



: 'ci-ti?l energy. Vour .nu:5Cles vnU convert some of the poten^^^ 

.i •..c^; i,. thft focd /o'l ha"v eaten into ^inetic energy 
^..l^/j^vL^ Yc. will Observe the effect of transferring 
-.rijy to a sample of v/ater. 
Four 20 ml or wciter into each of 2 gluLS jars. Record the water 
temperatures. 

2 Tighten the lids on the jars. Wrap both jars in newspaper, as 
shown! When you are finished the jars will wrapped in at 
least eight thicknesses of paper. The paper will act as a heat 
insjldtor. 






3. Shake one jar vigorously ^'^^o-'^ P^„^ " 
minutes. Members of tf.o team may take turns ^oing this .o 
chat the shaking continues at a rapid P^^e In shaking the 
jar, move it less than 2 inches, oack aud forth. Do nou 
shake the second jar. 

4. UP'wrap the jars. Remove th(? li-'s ar.d .cjc.;.^ record the temperature 
of the water in each. 

A. Calculate the temperature chango .'it .n>) in e<ich .jar and 
record in your data book. The cimt lo- n-.sjnnp neat energy 
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0c*?T rnr^i' 

Is the calorie. One calorie Is thp cii jimf. of heat eneroy required 
^Jl Ji^* the temperature or j ^rar. ot muir rc. How many calories 
were gained by the water in each ? 

B. tising the kinetic theoi-y o' Undt, t ^-^'in any temperature changes 
that you observed. 

C. If 1 arjm of water cooled ircm its buuing temperature (at sea 
levei; to freezing, how nuiny ..ere lost by the water? 



5riklJ^JLJ.A H.at Storage 

Perform ths: ,o1 lowing <»xper1ment «r.d ^n-y,wv Uit quest'ion within. 
5tef.? >.i.,eLV. nlieor; of he^if. 



II • 



u^K>^r CciP sfrv^ v,oar .n,.;.t.w. rtr.cr lb..,.!:., <»s w.>'!l as rtietals, can 

«!tf. '^rcrc ..'it u.j-.p Eut dijf'rejfi -u.rials havii different 

v-.j Mu'. .... ...rit Ma;Vin.i. tMijj i(;vs;;i1ydtioii you wiil coMpare 

■■• ' ' - If.'} ti.ocity ot tquai ••.■(il'jht'i of water and a metal. 

.101 M T.his i.i.'<S',tigation, ;i.'f2:i^.'.t wnith has the greater heat 

!• :?«.t'i cne j,T./,ofoam cups A anc r. Pu;ir 40 ml of tap water into 

; . Jait.s Daldr.uc, +1nd t'n(^ m)ir}Ux. »n the metal to the nearest 
graM, fie a 10 inch length of tiir..r'd to the metal. Weigh out 
an dniount of taf; water aq'jM to th.i i.uiqlit of the metal. 

3. Pl.ice the metal cbjec.. and water from procedure 2 In a beaker, 
and heat to about >iO-*C. (Allow threid attached to the metal 
to hand over the edqe of th^ b^^i^ui.) 




4. When the temperature .j" the ..ate .v;.. r .-sch. io\, transfer 

the rr.ct-=il tj C'.ip A :.r.d poi/r -.f.a h: ;.f.- Cup B. Stir 

tlia contents of both ^-..ns fcr c.ic ri .'it:-. «r .-ecord the 
water temperature ir. e.^h cu.) 

A. Which contains mtne heai e :.-.jv - u i i .. . {, c, or an equal 
Wright or Wutcr ct. eC'C- 



B. Using ine l inctic tf.cor; - „ .. 
the strijcturf: and beh^?- •^'>« ,)*' •• ♦ 
question A. 



■ ": Itjurned about 
'ir aniv/er to 
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Activity 1 A Heat Transf»}» 



BEST eery AuillLni^l* 



Perfonn the fon»jwin<j expfrijueiit dn<! aiti.w* r {fit. qut bUons ih;:i dfa 
stated within. 

Clasiiify the following t)>o ci h»'jt l.rb».:.i ' .ii. • 
1. Connection 2. Aatiicttion CoiKiuccinn 
State the rneanhuj for the lyj e h:j<.i i t.*. iter ^iiu uam. 



" t R i f: L N T 



1. Get a meta! rod 1/u 1/4 in.:h in d.diiu-!a»' ano fjot or noro 



I'M., d cf.iu'.ii un'l'jr tf.s i"'?" (i'l' kIu: 



i ' .1 • , M your M3 Ki f la't 8 VlilOtl Tf.'iia. 

r-.f: ..dx 1j ,>1, ,»:. .Kiit ii.i-f i ^nlii 'jlrnj th.) netol rod. 

)!*jU!<;:, p.n (. ivf.x, thi? ciiir» By oi>S£'rvi»>o th'? wnx chips 

Bi^'itMU', /ou .an v' r. i!^ if!da of i.iC I. jiifJiiCLioM of huat alony the 

4-- See; now lonu It Uko^ for- psrh clup or v;-.' to jiwiU. How 
rcipl'lly r.C'ii cra^ii in tnis •n'?>-i] rouV yoj think 
that ;tcdt. ti'ovvis thrt saru» rat 3 of speed If! -ill Mnds of 
metal? How v;ouKi >uu tebL iii'.? 

5. How hot is cha metdl rod/ Hu.v i-.ould you fin., out? 

You have sccfi Ih^r hpat tr^'ivels thioK .i :,!•.•! >r*s it also Irdvei 
thruuyh air? (.iquid? liiiich kih ' of n\.\ trlii ciM'.'ccts htat ^^st? 
How could yoi. find out? 



Design soi'it < xperiiiicnls to duswer- ti est- q 
in your data book. 



..fid i.ri 



r 



iCii) up 



I 



4> 
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Activity 1 A (cont.) 

(a) Observe and sunmiarliiG the ;i .p "i.jv, !i>jt. TrAveU" 
pass In your suniinarias for ev-lnvu'n. 

(b) Study the chart in the science t'apfii t,Tient. 

1. Fuels 

2. ileat 

Summarize the Invcnnutiri- v;hich is rnvor. .md t..a chart about 
the abc /c Lop ic-. 



BEST ccrv f^mmi 



*ferf«j»*ni Lho 4.'!r-j!ji: iuid an. . rrio qutstions i\:nUvd v/ithin. 



I: X P ^ ;< : II L .V T IV 



t. dill* ,>r' .Oi jji a 'iiip'l f*oc.k'?i' over a candle flame. 
T::-. i-'tr t'N;,t^*'dti,. 'ywi ry Jij ;^t;cur.ci3 uiitl! the temperature 



'lie 



3. 



- j<isLrv..'>.riCs Tsii.o vO cjr<»ms of cooixing oil. Keep 

c- iri.-jn!: as p.jssiMe; for example, the 

iut iji tfit (.diKJ.u, t.i(2 sue u> iht contuner, and the dis- 
tance Utwean iha ""Ui^^c and container, 

Haice a fjraph of uhe r*:sults of thu peri went, plotting the time 
and ternpurature «& shewn on the back of Uwi rmi. 

V J - v.c i,nlor^) of heat 
nctUM to CaiT.e the 
ti^ir<\u'raturo of one gram 
of oil rxrjlain. 

4. l umpiTrL V\c I'jTKfi needed 
i/. hdo^ v/a.er und oil 
* sani: n'.r.'uor .if degrees 
y •no r'e To - '.jv/ipg ratio: 

' •L'-> "fl^5' i^ejt on 20° C 
nv. rucd'.:'d fx "i'-2Dt Water 2*0^ 




ater 



III 



oil 



.< .at d. '.s :i,s raJo tell you 
• ' .i. li e ;'ca'. •.<•.{ It ities of 



C. The heat capacity of wut^r is ! i.:- , c') .jfv.i .vr cucm degree. 
Wnat IS the c»nac'ty ^-'f u/ir 



HMting .iirvta * water ft ell 
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BEST COPY AVAiLABLE 



0. Oeternlne the heat capacity 
01 orher liquids using the 
uaiiio method described here. 

£. Is tho heat capacity of a 
desert the same as that of 
Idiic! near a lake? Explain. 



time 

I A Steam Turbines 



ferrorm t'.\t following experiment imd ons. ar thh qut'Stlons stated 
with: .. 

l»sL ••• 1 r.'i other ufOi> for lit it. 

:;ib. . MtiUcy^ tXPfUIMENT V 

1. ^ V\<^. rr»/.cri out jf au aluminum pie pUte. Mark off 20 - 30 
!; vj iy ipuCcJ points aro'.in-.' the (..ircumference of the disk. 
'.J&. f..!; :iiip> TO mk\i '..ots Z c.i long e.^;vig tha radii at these 

'if.si pliers 0.' tweeztrs ;:o Twis.t aach vane in the same 
j;.-iCt1on. Tnii Is the rofcatir-i) part of the turbine. 

2. Draw a piece of glafs tubing into 
a sort of nozzle and bend another 
piuce cf tubing, Put the 2 pieces 
of qUsk tuning in a rubber stopper 
and* fit it on a flask that is about 
half full of water. 

3. Nail cne disk to a wooden roJ ..nd 
clamp this tc s ring stand. 

4. Heat the water In the flask and 
the turbine is ready for action. 





A. What can a steam turbine be used for? 



B. Gasoline engines make use of thi pressures produoe-l wh«n gases 
are heated. Gasoline is itjnited inside the ?'rjipes, heating 
dir and other gases to a very high i apipcrat.iro "^n-t forces 
thus produced are used to drive lawn moweff. , DO-.ts, ajtrmo- 
blles, and airplanes. Why are gasoline engines railed internal- 
combustion engines? 

5. Study one of the small engines i.st^d f r,\.,it] a' .^anes. Locate 
the fuel tank. Trace the path of -Jri i-.iel froi;. j tu tk into the 

engine. Find the place wiicf the fi:. l \:-\ -iz \ii ■. .\^' nefore 

15 



entering the engine. 

Can the flow of gasoline be ict;i :dt£ffV If so, ho-./? 

List other ways in which you use your isnowl o.'' heat — 
Ex. refrigeration - how does It work? 

alrconditionlnq • how dct»s It worK? 

thermos bottles - how do they wovk? 

solar heating - how cioes It work? 

etc. 



»6 



Self Evaluation 



BEST COPY AV/lPJei! 



1. Define the following terms. 

1. fire 

2. kindling temperature 

3. coinbustlon 

4. slow oxidation 
rcpid oxidation 

2. Naiie tli«3 threti basic ingredients n^icessary before a fire will 
star t. 

U 2. 3. 

3. How d^;ui oxygen affect the rate of burning? 

4. From which would you most likely get the most useful heat. 
1, di:a]. wood 

i)erfeci\y 4ry wood 

3. nearly dry wood 

5. NdDMi and define two units used to measure heat. 
1. 

2. 

6. Name three methods of heat transfer and state which one was 
observed in experiment III. 



7. When exper1iT.ent I Energy transfer wos performed .u' there any 
change in temperature? plain. 



8. Does water and metal have the saine hoat startin.j wapacities? 
Explain. 

9. Does water and oil hive tiiR r.anie \>f*At ^':f.r = vy7 .-p:, i-. 



ERIC 
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Self Evaluation (cont.) 

10. How long does It take to heat wat.»r to 2o\? 
Oil? ^ Conclusion? 

11. What Is a steam turbine? 



12. list five uses for heat. 
1. 
3. 



2. 
4. 



0 
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Advance Study 

1. Prepare a report on the inethods used for detectins and fighting 
forest fires. 



2. Make a model soda acid fire extinguisher as shown at the left, 
in the oiiddle of p.^ye EPS. Dci:ioni,truU' l.ow it operates to 
til'' class. 

J. ''{.Ik.' ci chart de.sliug vii hi fire Scj'.m> 

.. tf..jt,t. oae of the elements from p-,qci W LPS. Find out all you 
can dbout It and report to tno class. 



..v-.-onsti-dte how to miko a foam typt- oxtl;»guisher. You will 
finii the materials needed and the procedure to use on the 
bottom of page 79 in the EPS book. 
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Section 3 Medt and Itr. Cf feces 

BtST ccrv 

BE HAVIORAL OBJECTIVE 

After completing the followlny actlvltlo';^ },'C i Viill be able to 
observe and state some of the effects of ; .at. 
ACTIVITIES - Keat and Teiiipe'.atur« 

1. Perform the following experiment rind au^M:.* tite questions stated* 



HfeAT m 7£.MPE:nAT'.lRE E X P K H I M £ T 

I i.ab.l the styrofoam cui;S A, ii, un*! r. f.'>.i')0'jt 40 graws of Ice 
ar.i 40 gratis i-f ct;ld wut'-rr toycii.'r ir vtj 

? Wfti^h curs A kecor.*? fh*? v . '. M '-i your tlata book. 

3 . fiii. (it w/itfjr iut.j . btjaU-r, ujid heat to boiling. 

JiC' tr,^ is .ie.i.lni^, co'.nplete procedures 4, 5, and 6. 

i' i\, i,h(» WfiU. i.'.rts to i.^»il, U'rn ^•♦f .re» noat and set the 

'ii-lt.' iio ttiiJv* Tor Jitf u» proceo'ircs 7 and 8. 

4.- tj -j'tiifi?* of watei frOfi» the i'..c; - and-v/atcr mixture into 

'5. hii;,!.' cup b on balance* and Mid dbout 20 grams of ice. 
The dfTioi'nt added SMwild be we1gi:j;d as accurately as possible. 
Record the wfiii'Mt of the ice in your cia. . ^)ook. Pour water 
from tne i«je-an<;-wat6r f.jixiurft »nCi» rup t4 i«:ii thtjrs is a 
lota^ of 40 g»di'):; .tf ice and waUr in cur 6. 

6. Kii'curd the ttim^ierature of the corit*;,iiis (up. 




7. Wrc^p a foldcfd priper tuvel arounJ ; .'k >i\.;t r o' h"t Uor so 
you can pKic it up without bnrmr.n "-ji r.drl. Pot.'- 40 of 
hot water into a graduatHo cv'. i fifir, fir.; oi -cc chjj'nwimer 
in the k^ater. When ihi- tempt '\. 'ure .n-': ill'-n t'. j^l, pour 
tht? watjr into cup A. Stir the i;«ix-.\rfc /i'-fru \f ror several 
seconds with a spofjri rr I'ixiof .-ti k. Ri.jct J., t^-r.ipyr. ture 
of the n^ixture in your d^ta ucok. 

8. Pour another 40 ml of hot v.a*'er iiitt >., .': r»,i yjiruie-. 
Wneh it has i:ooled lo oO'C, ;t ' .m si li- 
the mixture Ccirtfuily. A'- ''jon as ." • ».•■ r? u^ltod, 
measure the teMperal.'jre oi y..' i'.:\>u< . > • i.-.r- • in yc.iC 
dat'i book. 



A. Cjmpar* the final teiiipcratio'es m cMps A ^nd B. Why are thiy 
oiffereftt? 



a. 



C. 



Renieinber that thrive piMs.fs ,i.iu.*» .i.*e i.Juu, liquidi;, .j/kI 
water if yoa added heat energy to it. 

in procedure 7, how many calories of heU wnrii Icu by ine hot 
water as it cooled from &0° to tMa final tempe* aturfj ot t.he 
mixture? How jnany calories v;if»e yainfccl by the walfci in cup A? 

in procedure ll, how mmy cal.^riec wert^ h>:.t the hot woter 
;itter it was poufed inro cs.p 8? fu-; nuny Ct^l-M ies were gdiiiod 
f > Icu-ind'Wite.* mixtiiie in Cup a? 



'K^-i , effects of ConufiMiat i.iii 



.(.i ;. . r";ovH.-. » ..•!), r i v,;-;:. (K'i ■ . :.rnL»a fur bringing 



i; X H t R ! M L N T" 
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; • I;'. ^ '•^i'^^''^' w-'" woiwj- ^ clean galluu can like thdt 

iKdt .ntj open Can until a cloci o|;pedrs above tht! openimj. 

•i, Rai.iO-e ti.e (.cin from the feat, screw the tc;; cm tigiitiy. and 
u)ul ttw can. Uju.m as the c«u cools. 




wj.-et- insidt the co : pro.iij. o . v;-. 

is s(jdU!d and d'Olc-i, tiit .... j. 

Wd i er . 



T^'y uji ,ji>.)- ot ill/' C'i a v/hc 
Its ch'jK'.jO in ifidi 



. c ij ill' 



the Can.' J 




' r - ' - ..r.l,: 

■ : ' . 1.' ■ .iCl 



Activity 3 HWt ind Volim 

P^rfom the following expoHmont and msmr the questions stated wItkU. 

HEAT AND VOLUME E X f E R I M E N T 

1 Insert the oUss tubing Into the hole of the stopper so the 
lublUg $111 eJ"nd abSSt halfway into the flask when the 
stopper Is in position. 

Pul a drop of water In the glass tubing and let It move down 
t"e tu ng until it near the top of the s/opper. Stop the 
d^op by i)laci:>c| finper over the top end of the tubing. Keep 
.Jr -l/jsr- or. the tubing. d..d s.fial the f iuLk with the stopper. 
'm'H rhe ijosition of the drw by i..ifihi».Q dovai or pulling up 
vn thfe stopper, so thr.v the botiofi. of Uic diop is sligritiy 
V. . .i vie stopper 



2. 



3, '•!e5'..i.''tJ a.id record the 
I distance between the 

• w-.^^i!.. C'^fj^ water Isvei top of the stopper and 

f ' the drop. 



i 




4. Wrci|» your hands around 

„ , the flask for several 

/ I n \ seconds. Measure and 

I \ / \ record any change In 

' \ I \ thti poiition of the 



water drop. 



c 

V « 



Blow thrj water droplet out of the glass tube. Remove the 
stopr.e- and fill the flask to the brim with water. Insert 
the iUpner into tha flask, allowing excess water to spill 
out. Push the 5top;)tM- down until the level of the water 
In the glass tube is about 20 cm abov? ths top of the 
stopper. The stopper should fit f1n.ily m. place. 

6. Measure and record the height of the u^ter above the stopper. 

7. Wrao your hands arounci tns flask and hol.i for one minute. 
Then quickly measure the height uf the water coli.nin. Record 
any change in your data book. 

8. nsing 9 hot plate, gently heat the fl:.sk of ^•'^ter for several 
seconds. Again measure and record ar.v change in the height of 
the watsr column 

A. In p-orsdure 4, what was respor.sible ior one mov.;.,.e.it of tl>e 
water drop? 

B. Copnare the movement of ^^e ..ter iruf. i-i r*:'^' ^- ^ w^^*' 
niovemert of the water column ^ri procfid-i-cs / an.l 8. 

C. For what other purpose miyht yo». u cjU; n.iJ t idsk 
apparatus? 



ERIC Reference: Modern Ptvsical ^c.vincc u. ci: 



Activity 4 

Perform the following experiment and answer tne questions stated 
within* 



1. With the apparatus shown you can compare the expansion of different 
metal wires. 

2. Two wooden blocks are clamped to solid tables about 10 feet apart. 
The wire to bo tested is stretched between nails in the blocks. 

3. A double tliickness of strong rubber bano is stic-tched between 

ft vMsher at the end of the wire and a nail in one of tht blocks. 
The (ijbber band sl»oj1d le slretcjidiJ iliuSo to its greatest 
lt:.i;^th. 



5. Hold several burning candles under tho wire and use a rule^ta^ 
measure the change In position of the tip of the soda straw. 

6. Reinove the candles and observe whaf happens to the end of the 
soda straw. 

7. Test other kinds of metal wires In the sdinr^ way. AH the wires 
must have the same length for accurate cv*!.!()arisoni,. 

8. What can you conclude from this investigjuon? Ko^v couni you 
apply this information in yuur daily lifei" 

(Reference Modern Physical Scienu. 253-3r.i. 



EXPANSION OF SOLIDS 



EXPERIMENT 




4. T.»e soda stra-.y which pivots 
oi a point close to the 
k.dsher, will move a large 
distance for every small 
movement of the wa-iher. 
Thus the chart ji' in the 

.^..■Jfift^jJJulJJ^^irgJs^ 
greatly magnified. 




SEST ccpv mum 

Activity S Color and Mftat. 

Perform the following experiirent and ansv-er ihe Cjuestlons stated 
within. 

COLOR AND HEAT EXPERIMENT 

1. Pour 100 ml of water Into each can. 

2. Place a thermometer in each can and record the temperatures. 

3. Place: the cans iO cm from the center ot if. ; l ight bulb, on 
opposite sides of thj bulb. 

4. Diviijf:- yot»;* t»5am into 2 groups. Foch gro-jp is responsible for 
reading jf.d recording temperatures, in oni^ of tht cans. Readings 
snould'be madf? at the same tin-.". t:> ^ i- - pj. Turn on the 

! • .hv and record thd teirper«i.ti ire of \.;..^^v.die>^ in each can every 






Continue the readings iintil there is ivj change i.i loitiperatures 
for three consecutive readings, or uct •! thirty minutes have 
elapsed. 

A. How 00 the final temperatures 1n the 2 cans canipdre? 

B. What does the rate of t&nperature ch^nyf:^ fn eiich can indicate 
about the rate at which heat fltwed into the wat'.i-r? 

C. Did heat leave the water? How '-ould ycu tell? 

D. From the position of each can in relation to the heat source, 
what can you say about the rate at whith heat was reaching 
the cans? 

E. Can yc'j use the kinetic theory of heut to r.xpl-iin the results 
of this experiment? 

F. Explain why many people ivho 1 ive in hoc, •;iii..)v p rf? of th-j 
country prefer white- or other 1 itjht- c- 'oriv i^:.i>in'j 1 :.ie-3d 
of black clcthing? 

G. What color roof'rg s'^omKI yoi pi't . . ' ; . ■.•^ /ou ">'.■•': in 
a cold climate and v.-ant t'j cons^j •/ ' 

.■A 



a:.-.; • ' -.V-B^ST: COPY MfLAS!i 

Self Evaluation 

1 . flame the three phases of matter . 
1. 
2. 
3. 

Z, ClAsrJfy the followincj phase?, of water solid, liquid or gas. 

cup of drink -r.g wuter 

^. 2. ice 

^. >'te<'''i 

3. s-'C'W t,.»n ^ ii-.'Si.'rtStratc Low iSic/ 'Ci )f ii.Mt :!:.37 i>c gaiiipd 
tv !:?:,r. in v.-. ter. L.vli* 'n. 

yi'iaed? 



.•,..1 y^v^,,;^ cv!i!Se)ri the can to cr<sJ) in Uk* "Efftcti- of 



5. Was ihfj pr'«2&:ure outside the ".dn ecM.ii to tne pressure inside? 

6. Fxolain f.(rtv htm effects the \o1u;.»v cf: 1. solids, 
2. "liquiJO 3. 

7. Ho\/ does heat affect the length of w fs? (Win the v.irec> 
expand or contrnctv) 



8. Will different kinds of w^rp expand <u s! i r."'::i t- t <m' thii ssr-e 
a.Tount under the same a-^cunt of her-.' 

9. How L in the expanding of wir? ard ine.. !-. .• • iviliif .-: in c'-jily life? 



Self Evaluation ( cont. ) BEST COP? AMIUIBLE 

10. Why do they leave space between the rails on a railroad track? 

r 

11, Why do many people who live in hot sunny parts of the country 
prefer white clothing and other light colored clothing than 
black? 

V* .r. .•ol.^»> t'oor'ng should you put on >o.»r house if you live 
' : jl". cl1niar,5 and want to conserve heat? 



Advance Study 

1. Make a display which shows several different effects of heat. 
(You may use pictures from magazines, newspapers, pf.mphlets 
or real objects.) 

2. Make a report on heat and Its effects and In your report 
Include these terms. 

1. temperature 7. st^m turbine 

5' evaporation . 8. expansion 

3. condensation 9. contro-.tioh 

; c-ncucwion 10. kindling temperature 

*j. conyection n. cal'trit? 

S ^acl'.acion 



■'?ak»» ^ chart wnicn displays the advr».ijl.iges ^nd the disadvantages 
■ ':xpa.ji;i:i of msta!*. 

.'jsv 'i clir.»t v.iiich --iisplitys the kindling temptrature for some 
wCi:..-,' «i3l:r.rlal:>. 
■J. rtriji H poittr Which displays the rate at which different 

materldis expand per degree centigrade. ( ftei-\irenco p. 255 MPS)(LJnear Expansion) 

6. Make a poster which displays the amount of hcnt needed to raise 
the temperature of some common substances per degree centigrade 
and fahrenheit. (Specific Heats) reu-rcncti p. 258 Mydern Physical 
Science. 

7. Find out what 1s' meant by. 

1. Heat of fusion 2. Heat of vaporization 

Make a chart which explains the two above concepts. 

8. Make a report which includes the names (-f iom- gocri (.onductors 
and some poor conductors of heat. 
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ATOMOSPHERIG PRESSURE 
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BEST COPV AllAlUl 



RATIONALE 

We live at the bottom of an air mass many miles 
thick. This air Is pulled downward by gravity and 
presses against ail objects uitr.ln It. 

We rarely notice th's greai; ueigUt of the atmos- 
phere pressures witiun our faoci-- nicely balanced 
6u<5in$r. those fro??? cutsldt. 0;.!y v.'Mert we climb or 
<Sj*v..i> iiidtiwily, as in elevators ao we feal pressure 
changes ayalnst our eai'drums. 

However, the wsjjjhii of th? atmcsphere Influences 
uur' iives In countless way*, oroducing winds and 
storms, helping us breathe and drink, and operating 
hundreds of devices ranging froin medicine droppers to 
automobile engines. We rarely escape from the effects 
of the huge mass of air above ua. 



SECTION I 



Atmospheric .Pre ssure > 

U is difficult to study atmospheiic pressure directly because air 
Cdiincfc be seen and Is not often felt. Indirect approaches niuit be used, 
tidying che effects of atmospheric pressure upon other things. 

In this section you will learn some of the effects of atmospheric 
ureisur*?. 

***** ft.^W 1 T 

:^f:^r .y;:>.<l''ny pflfje ij5 in ,our t... ..j!; u^.I studying the didtjram 

chu ijott-on yr thrj page, yoi. .... i' dolfj to differsiitiate 
•■^«.w«?-H i.3gr..Mu A, C 1.. relut-.jr. U; LaUnt.ad and unfcdlanced 

.f''-^ ■•''rJ '^J P'iOSi»ai"y cf your t.-xcl'ook th(» dictionaries 
jn.v,. v.iii be provided ay your (n.^^iru u-oj and defining the terms 
' ^U.i under artivitlcs for Sr,ct v»r. fou will be able to 
CO:. j^iC-.te an exerciso thf;t. re 4U ires ihz proper usage of thase 
^f; ■ v-wnjpktjon SAerdst) ... wo r,. sheet. Progress* and on LAP 

After Observing the demonstk atioi.- j,i the ettrtcts cf upward and 
dcwnwaro fpage 117 of your textbook), you will be able to explain 
Why a card will stay in plaice on an inverted glass of water In 
terms of water pressure and atmospheric pressure. You will explain 
:his on the Progress Test and on the LAP TEST. (Write up procedure 
dunng demonstration). h f "ic 

4. A^ter reading page 1!S in yo... CiiKtbooK, you will be able to 
explain the role pressure playr, in cdusing liqui-^s to rise in a 
?Jr?!?rc-r ^® required to ox^lair. this on the Progress and 

5. Observe the demonstration on ''Ho./a Sodd Straw Works." Write up 
procedures and conclusion during the dnmonstraticn. 

6. After raadini; page 119 in you- t.vtbook, you will be required to 
Identify the purpose of de.ion ,tr3tion on page 119 of your text- 
book A, B, C, and 0. 

You will be required to matL.i the purpose of the demonstration 
\r.th the diagram illustrating th'-- dc-5r,;^r>st'-atioii on the Proqress 
lost and on the LAP TtST. ^ 



ACTIVITIES I 
!• Read pages 114-120 In your textbook. 



BEST COPY ^mmi 



2. Differentiate between balanced and unbalanced pressure, 

3, Define the following terms: 

a, atmospheric pressure 

b. suction 

'^t vacuuni 

d. siphon 

e , pressura 

. ^ir puinp 

^ •,cfi'.pi-esscr 

''?.cu;im pump 

^. condensation 

1 dir cu! i (?nt 

m. streamlined 

n. molecular theory 

. Observe demonstration on the effect*^ of upward and downward pressure. 
Record ncles - page 115 - EPS. 

. Head page 118 in your textbook. 'Write down an understandable 
explanation of how pressure affects liquids rising in a straw. 

. Observe the demonstration on how a soda straw works: (Write up 
procedures and conclusion.) 

. Read page 119 in your textbool-' give the purpose for each demonstra- 
tion. 

. Perfrom ^-.he Experiments enclosed 1. A battle of Air Pressure ani 
2. An Effect of Air Pressure, M^ke ..k^ you understand the 
principles involved in edcfi of i.l j :- vp^i iments you will be 
required to identify the prirciplr.^ .ui tnc LAP "^EST. 



BEST COPir AVAILABLE 



EXPERIMENT I 
A Battle of Air Pressure 
STUDENT DEMONSTRATION 

Old you ever try to blow up a ballon? It's easy, isn't it? Did 
you overy try to blow up a balloon inside a bottl^V That's not so easy. 
Try It. 

Hold a balloon so that it is harin-ijHjov^.*- tha f;»id of an empty soda 
!50tt>-. 3e (.arcf'tjl iuai t dorrt ^Iroj* niv. ' Jiiooii into the bottUf, 
i^ov. .. .Y. t . ;• .,)6n ft!>d 0( U I loon C vr»r tha nouuii of the bottls, 

u^>> D-ij t ;e balloo.i. Blow harder; It's no usel No matter how 
n...r.i /.'LJ must -.in'., jat *ho b-jlloon to expand. 

...(. i: th>. ^clioir. oecauit:, it ^starts to expand, some- 
^. .-.c, u^..x^'Ki,tu.j i.dppurii, ihd expanding bd< loon squeezes the air in the 
bottle into a smaller ipacu. As the air is squeezed, it "fights back," 
and you just can't squeeze it anymore. So the balloon can't be blown up 
any more. 



Experiment II BEST COPf AVAIUIBLE 

An Bffeet of Air Pressure 

Student Demonatratioii 

For this experiment p you will need two apples and twc 
pieces of string, eaoh about two feet long. Carefully tie 
each string around the stem of an apple. Hang the two applet r< 
from a towel rack so that they are about an inch apart • IT 
you do not have a towel rack, you can hold the two atriiiga In 
yoar two hands so that the appler han^T; J own, about an inch 
apart.. 

iJow blow very hard between cho two applea. They will come 
;f.^j;yuher and bump. 

That stream of air you blow between the apples the air 
presfiute between them to lessen. The air pressure on the 
outer sides of the two apples will now be stronger than the. 
air pressure between them. This will push the two apples 
together and that's just what happens. 

You could do the same experiment using two ping-pong bails. 
You should use adhesive tape or scotch tape to attach the 
strings to the ping-pong balls. 



o 
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SELF-EVALUATION QUIZ 1 BBT COW flWlUBLt 

1. Briefly define the following terns: 

a. pressure 

b. atmspherlc pressure 

c. compressor 

d. vacuum 

c. vacuutii pump 

E:;»>Uir> how >ou can perform the following activities: 
Ircreaiie the pressure Inside a balloon 

b. necrease the pressure inside a balloon 

3. What Is the difference between an 

a. inflated balloon 

b. deflated balloon 

4. What happens to a balloon when you decrease the pressure outside 
the balloon? 



5. What happens if you decrease the pressure inside and outside the 
balloon at the same time? 



ERIC 
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$ftF.gVAtUATION I (conf) 

What happens If you Increase the pressure Inside and outside the 
balloon at the same time? 

Turn to page US in your textbook and explain what Is happening In 
the following diagrams: 

a. 

J« classify the foMov/Ing diagrams as being examples of (Balanced or 
Unbalanced pressure). 

a. 
b. 
C. 

What happens to the level of water when the air pressure is increased 
inside the bottle? (Diagram B) 

What happens to the level of water when the air pressure is decreased 
inside the bottle? (Diagram C) 

Turn to page 117 in your textbook, explain the purpose of the diagram. 

If we actually performed the experiment would the card most likely fall 
off as indicated in the top or the bottom diagram? Explain, 

8 




10. 



11. 
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SELF-EVALUATION I (conV) ggpy RUj^illlBu 

12, Turn to page 118 in. your textbook. Observe the diagram at the 

bottom of the page. If you were drinking out of a straw as indicated 
with one hole close, explain what would most likely happen. And why? 



.U. If you were drinking out of a straw indicated with one hole open, 
rjxf;lain what would most likely liappt;r. unj why. 



14. Turn to page 119 in your textbook. Explain what is happening in the 
following diagrams. 

a. 

b. 

c. 

d. 



15. What is the general purpos? for each of the above demonstrations 



ADVANCED STUDY 

. 1. Write a report on Section I. (No less 
than Z pages and use two or more ref- 
erences) on the topic "Atmcspheric 
Pressure." 

. 2. Make a poster which will display either 
of the following topics; 

a. Balanced and/or Unbalanced Pressures 

b. • Upward and Downward (Balanced or 

Unbalanced Pressure) 

c. Pressure and the Soda Straw 

,. 3. Prepare an exhibit of conwon- devices that 
wake use of atmospheric pressure, 

, 4. Turn to page 142 in your textbook and 
observe the diagram to the left at the 
top of page 142. Set up the "Fountain 
In a Bottle" apparatus shown. Fill the 
bottle about j full of water and raise 
It to the position shown. Ink or food 
coloring in the water makes the action 
clear. 
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Section 2 
Ualng Atmospheric Pressure 

Introduction 



BEST COPY f^BIM, 



The pressure of the atniorpher plays a bigger part in our lives 
than most people realize. It makes breathing possible and helps 
us drink liquids. Atmospheric Pressure is also used in the opera- 
tion of a large number of important devices ranging from fountain 
pens to automobiles. 



Behavioral Obje ctives: 

!• After readin^i tho iiitrrduc on to this sactlon ai. I 

page 120'-125,. you will oiUe fco list at least 6 

dovioes that op^ratea vit;: i,ae halp of atmospheric 
pressure. Exa.T.pie— in^dlcufi cUopper. 

Y.o\i are x*equ^.recl fco lofirn at least four of these ^ 
You will list four cn the LAP and Progress Test. 

In oi'der that you will learn how atmoapheric pressure 
aids in the operation of some familiar devices s 
!-iel6.,'- c.ie of the f-.l loving topics and write a two 
page report cn how it operates in relation to atmos" 
pheric pros sure. 

1. modioine dropper p. 120 in textbook 

2. vacuum cleaner p. 202 World Book Encyclopedia and 

p. 1 21 of textbook 

3. siphon p. 395 World Book Encyclopedia and PF.122« 

123 in textbook 

k* Plumber's pi linger pp« 12J;'-125 in textbook. 

You will be evaluated upon contentj, your understanding of, 
and the presentation of your report* 

3. After reading page 120-'' 23^ in your textbook; observing 
the following demonstrations; Uiiking a write-up of 
procedures used and listening to a lecture v;hich will 
be given by your inatructor-^ you will be able to identify 
the principles of the fc?. lowing demonstrations. 
1 ; Pressure changes within a medicine dropper 
2. Experimenting with a siphcn 
3«. Lifting with atmospheric pressure 

4. Measuring Rate of Flow 

You will be required to identity the basic idea involved nn 
the LAP and/or Progress Test. 

U* After you construct a poster displaying four ccmmon uses 
of atmospheric pressurs, yyv will become av;are of seme 
everyday common uses of atmospheric pressure. 

Your poster will be ovalaa'-r^d on nearness, content., 
ideas displayed 5 and prf:ifle?:tation. 



il 



ACTIVITIES a BEST ccpy 

U Read the Introduction to Section II and pag^s 120-127 in the 
EPS Textbook. 

2. List the names of 8 devices that operates with the help of 
atmospheric pressure. Learn the names of four of these devices. 

3. Prepare a report on one of the topics listed under section II 
f>c!havioral Objective 2. 

. Observe the demonstrations listed under Section II Objective 
Write up procedure used and ivako sure you understand the 
bdi»iL idads Involved. 

. L;on;itrucv a poster displaying four common applications of 

atmospheric pressure. 
, i'itpare c write-up of how the following devices operate in 

rcliition to dtmospheric pressure. 

a. siphon 

b. medicine dropper 

c. vacuum cleaner 

d. battery tester 

e. suction cups 
Experiments or demonstrations: 

a. Medicine dropper - page 120.' EPS. 

b. Experimenting with a Siphon, page 122. EPS. 

c. Measuring Rate of Flow, page 122. EPS. 

d. Explaining a Siphon, page 123, EPS. 
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Experiment III 

Air Preaauro at Work Student Demonstration 

There are many experiments that you call "tricks" 
because you are surprised at what happens. Well, Uien^ here 
is another trick to surprise youl I 

Oct a funnel. Drop a dime into the funnel, it will settle 
at the bottom* Hold the funnel near your mouth and blow hard 
along the inner aide of the funnel. The dime will stay right 
where you dropped it, no matter how hard you blow. 

3o tar, i-ou 're^ no surprised. Bub hor comes the tricky parti I 
Hold youi' i;:..,!!D over the bottom opening of the funnel. Then 
. 'ov LU-.;Ti thfc) inner side of it just as you did before. This 
ci:; . tY.is dimo ,;ill rise .up as you blow^ and it may even jump 
out; of tho fuunrO.. 

lie aid it happen?? It's a very simple matter of air 
pressure. When you covered the bottom of the funnel and blew 
into it, the air dtayed in the stem of the funnel. So there 
was actually more air in the stem of the funnel than there 
would be normally. This extra air increased the air pressure 
and extra air pressure pushed the dime upwardi 
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Section 3 
Changing Air i'rc.. jut\ 



s£ST cow mim]£ 



When additional air is squeezed into a space, the pressure 
increases. When air is removed from a space, the pressure de- 
creases. Air pressure can also be changed by changing the size 
of the container. If the container is made smaller without air 
escaping, the pressure increases. If the container is made 
larger without air entering, the pressure decreases. 

Behavioral Objectives ; 

1. After reading page 127-1,28 o.t' your textbook, you wi] T 
be able to identify the parts and how tho paints o,. orate 
in a bicycle puinp. You will able to defiu-B the 
teriu "compregsor" and tell what it is generally used for, 

ifou v/ill bi? able to define uha tern "vacuum pump" and 
list aorie of" its common useSn 

YV,u will be i\equired to perfom each of those activi-- 
tiea on the i^-ogreaa and the LA? Test. 

After reading pages 128-129 and observing the following 
dumonetrafcions : (a) Heat and Cooling Air 

M £gg-in-a-Bottle Trick 
•!{ (c) Low Pressure by. Condensation 
You will be able to explain in writing the effects of 
heating and cooling on ths pressure of air. You will 
be required to write this explanation on the Progress 
and/or LAP TEST. 

3. After reading pages 132-135 in your textbook and studying 
each illustration, you will be able to briefly explain 
the following topics: 

(1) The Effects of slowing down air. 



(2) The Operation of an Electric fan in relation to air 
pressure. 



(3) The Effects of Spoedin^;^ up Air. 
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(li.) Pressure on Airplane wings (perform experlinant 
IXXuatrated) (page 134) 



{$) Measuring the Lifting Force. 



(6) Changing the lifting force* 



\fi i'l-C'-'^ur^^;:.; around prop {•> Hers, 



You will be evaluated upon your ability to participate 

in a discucaion on those topics and on the Progress and/or LAP TEST 

Arter reading pago 1 36 in your textbook, you will be 
able to list the trends of movement of air. After 
performing the experiment listed on page I36, under 

Studying Air Currents you will be able to explain 
by observation of the candle flame which way the air 
moves. This observation will be recorded in your notes. 

After reading page 1 3? in your textbook, you will ba 
able to define the term "atreamlining " and list the 
significance of object 3 which travel at high speeds 
being 3trea.mlined« 

Definition for "streamlining'-. 



significance of an object bei.ig a nreainlinthi 



Ndfiie some cbjecijs which t 
1. 



tan ba clas.>ed ds strednl ined. 



BEST copy l^Mimi 



You will be required to p«rrox»iri the above aotivltiea 
on the LAP and Progresa Teat* 

^* After reading pages 138-139 in your textbookp you 
will be able to verbally explain to me why It is 
possible for odors to spread throughout a room when 
the air in the room is not moving. 

Explanation: 



1' -/M. ■ b., i' 1 -aa io write thla ivwOj filiation on the 



• ' -ti , ji^ix fAivouia ciuaauVo the 'world Book Ency cloped 
■. -*•*• - I'lfor/rUM-ion about the composition of "STrT"^ 

y^.)^Q - . ' of yoiir Ymainga and present them to the 



. cli;:cab ^ioii on the topic "Composition 
. ■.• -.il bs evaluated upon your verbal reci- 



Al.^,er reading pa^^a 1 38 of your textbook and performin/z 
the expei ir':«nt rnder the topic "Motion of Molecules" 
you will oe aoxe to explain why the odor of perfume 
Troom'^^^ ofio^o^a substaucos will spread throughout 

Wl-.y? Explain. 



Stato in writing the irioldculai- theory; 



ERIC 
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BEST COPY AVAllABLE 



On the LAP and Progress Test, you will be requlrnd to 
be able to explain some everyday applications or 
examples of motions of molecules of air* List several 
examples here for evaluation: 

(1) 

(2) 

(3) 

ik) 

8« After reading page 1 39 in your textbook and performing 
expex»lment listed \mder the topic !teolecules in Moving 
Air", you will be able to explain in writing what happens 
in relation to producing high and low pressxire in terns 
of: 

Molecules i- 



I ... :>\ juro ; 



9. Perform the exparlment - "The Power of Air Pressure." 



10, Turn to page 144 In your textbook and answer questions 1-11. 
(Pass in your answers for evaluation). (Review Questions.) 



U. Turn to page 144 in your textbook and answer questions 1-4 
(thought questions) pass in your answers. 



ERIC 
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♦Perform this experiment on "The Power of Air Pressure" 

Get a can, one like paint or varnish comes in, with a small 
cap that screws on (See your teacher) make sure the can is empty. 
Unscrew the cap, and pour in about a half a cup of water. Leave 
the top off. Heat the can over the hot plate until you see a 
lot 3f f.tear.i coming out of the opening at the top of the can. 
Ui-i i) a uot holder or a towel, take the can off the hot plate 
■ it in the sink. Screw the top on \:ujht. Turn on the 

cold ./r.ter faucet, and let tha cold Wdie? i-un over trie can. 
i . c/- i,..e can will start to maKe rioises as if it is 

• , 'c-.:. Wiuirt a minute or two, the can will collapse, 
t .pldndt'! ji.; When you screw the top on tht can, there is 
■■^■.n,. . if: it e>..;:epi water and. steam. Then when you pour the 
- ' ' ^-^ -lie can, the steam is cooled and it changes to 

water. This leaves an empty space in the can, where the steam 
was. So there will be lowered pressure inside the can. 

The air pressure outside is now much stronger than the 
prftS3u*"2 inside the can. The result— the air from outside 
just squashes the can! 

After performing and observing this experiment and studying 
Che explanation, you will be required to be aMe to list the 
basic principles involved. 
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?>ix-f j^jipv mm nq't r 

SELF^EVALUATION II • -h.J,du. 



1. Differentiate between an air p'.imp and a vacuum pump. 



2. Wh ch of the above state pumps would you use to pump up a bicycle 
tire? Why? . 



3. \y\)'cU of cibove --sLdted pumps would you uie to remove air from an 



. is the type or air pump used for raising the 



5« When you heat an empty can, what happens to the air Inside the can? 



6. When the above stated can cools what happens? 



7. Explain what happered and why with the Egg In a Bottle Trick, 



8. What happened to the balloon on the top of thf* bottle on page 130 
of your textbook as the steam began to cDndense? 
Why? *" 
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SELF-EVALUATION II (conf) ^ ti^!iiL!lBlt 



9« What happened to the can on. the bottom of page 130 as the steam 
began to condense Inside? Why? 



10. Under nomal conditions, does slowing down air against a surface 
(increase or decrease pressure? 



11. lin^ier fiormal conditions does speeding up air (Increase or decrease) 



12. iuid.y the top twu cii^i;raiTiS on page 133, bidi:e what is going to 
i..:.'p^:( in ic'c. cu-iH and why. 



CASE 2 
WHY 

13. Explain the role air pressure above and below the wings play in lifting 
an airplane off the ground. 

14. What is the meaning for the following terms: 

a. air currents 

b. streamline 

c. molecules 

d. molecular theory 

20 
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SELF-EVALUATION II (conf) 

Which direction does air tend to move (a) from regions of high pressure 
to regions of low pressure? OR (b) from regions of low pressure to 
regions of high pressure? 



ANS. 



Why is It important for an object to be streamlined in order to 
troval fast through air? 
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ADVANCED STUDY 

1. Write a report entitled "The Importance of Changing 
Air Pressure." 

2. List five different uses for each of the following: 

a. air pump 

b. vacuum pump 

c. compressor 

3. Perforni the experiments on page 138 In EPS at home 
and rv^port yuur findings io t-ia class, 

S-cau; .. . air pressun;, r.^jat, and steam plays 

• • lir.f tcp of fond jars. 
? v.i:- ^.cv:.rcul (at 'least 5) devices which operates due 
J'.; uiij prt-oiure exerted by moving air. 
;^;siH-.'vi d di'.play or a bulletin board which illustrates 
• u: c ... .c;-js chat have taken place in the shape of the 
wings. 

7. CoUisct pictures of racing cars to show the development 

of streamlined bodies. 
3. Make a parachute (page 143 - EPS) and demonstrate the 

action of this parachute. 
9. Make a chart which shows the air currents around an 

airplane wing, 

10, Turn to -aje 143 - EPS - study the diagram at the bottom 
of the paQG, Set up the niystery apparatus shown at the 
right. Fill the upper can with colored water. Pour a 
cupful of wator into the thistle tube lo start it 
operating. Explain what maKes the water keep flowing. 
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EARNING 

C T I V I T Y 

A C K A G E 



A 



P 



START I N G 



AND 



S T 0 P P I N G 



RATIONALE 
Motion (Starting and Stoppinn) 



Our wjrld is a restless place. Cvt^vwhere 
forces act to syu objects in motien ir hnng 
thsiii to a stop. 

A.-.tually, Q\'.:^r^rhino n ca.^^h in .v. tnn 
in regard to ciiy fixf d point in s acv . Wo i.^ay 
think we are sitting at rest in a chair, but 
tecause of thj earth's rotation we are moving 
'^apidly. 
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section 1 BEST copy mMEl 

Forces for Startir.ri ami Slopping 

Introduction: Our modern theory of motion stflU'S that a force 

must always act upon an ohjrjrt to sot ii. m mntion. 
Likewise, no moving ohjoci clcvr. down itself; 
a force irust ajways uct to 'low it den' -ind brinci 
It to a stop. 

Behavioral Objectives for Section I 



Jru n ^ ^^"^ dictionaries dnci iJc -ilo^ ,ry of your textbook, 
ycu wil incroase your unaerstar.dinq of tha -scien'ist's ^an- 
guagt related to tlio study of moricn, ly ofctir.a ti.e definitions 

•w.iich re.jjuires the use oi thc-s^ terms. wu.Kbi.i.i 

c^If ff'^'^'"?^ 146 in your textbook, you will be able to 
Sccju {in wr.t^ng) the difference btt^/ecn positive and neqa- 
Im accelerdtio.i or (deceleration). You JriTT"dkmonstratS'* 
th.t you reconnue the difference by identifying conditions 
a-, either positive (acceleration) or djcelerotio.). 

t/tiiipU; !.dp.jtify the following as positive acceleration 
of .decfcUration, 

(j) All auton.abile moving on a straight road ooes 

from 35 mph to 45 mph in 6 seconds. 

. (4) Your car Is slowed doi-m from 60 mph to 20 mph 

»n 6 seconds. 

^' Jr^^wI'^J®"'"^ *° ^^'^^"''^ acceknvition. which v.-iH 
bo given by your teacher, and Ic^^rninq tho dMnropnaf.-^ 
form.jlas. you will develop the skills" needed' for solving 
problems related to accoleration and deceu-rdtion. Voi; 

Ten Tn/iriTp Vt',''' '"'^"^ '"^^'"-'^^ ' 

Activities 

1. Read page 14b' 152 in your textbook. 

2. State in writing the definition for the following terms; 



^' "'^ti?" h. fellow- through 

0. acceleration i. sto.pi.uj •ji.'M.r' 

c. deceleration j. sel f-proi)..'nf:..j 

d. friction k. sor-c i 

e. gravity 1. vJority 

f. free fall ^ 

g. starting distance 

3. Read page 146 in your textboo^ (wnte) iha diff,-,CMC2 

between (positive) acceleration and Jecder it io-i 



4, Take notes on lecture given on "Ac;.r1cr..t.Uin" by >xur teucher. 

5. l.earn thwse formulas and nouiicnii 
tor problem* on Acceleration 

a = acceleration 

a « V. - V. 

..! Vf = final velocity 

t 

* initial velocity 
For negative acceleration t = time elapsed 




). tncicstfu are 4iroblejn$ related to M.-i.Ui.'dtion and ctoceleration. 

(a) l'..<enMfy the problem as either positive ir.celeration or aS 
deceleration. 

(b) Ubino the appropriate formula solve the problem for 
the amant of acceleration or clecf-letaLi on. 

. ?erf'om the following experiments - related to motion. 

I. Falling Objects 2., A Force Gauge 

J. Motion and Rest 4. speed 

. Solve assigned problems related to the following concepts 

1 . Speea 

2, Distance 

5 Time 



Perform the following experiment a-vl dtiS(\'r tna quoi.t.io»i.. stau.l 
v/lthin the exercise. 



In this investigation you will une simple equipmnnt to tost 
Aristotle's theory that the rate of fall is propo"tion=»1 to 
v/elght - in other wurds, the hcavinr an obj<2ct is, tho taster 
it will fall. 

1. Fold a sheet of paper In half. Fold the paper in half again. 
Staple the four layers of paper together at the open corners. 

2. Repeat tuis procedure using tv;o sheets of papor. 

3. P.e(>edt thiii prof-ediue using four shec*;s of p.iper, 

4. Accor{j1,i;j Lo Aristotlvi's t.hnory, \-'»\c'>\ of i:'n fol,\s/j papers 
■^iioukl rail most rapidly? 



b. >;iiK . .he p«,.ers do you thinl; v iM i moit ranidly? Explain. 



6. Hold the single folded sheet in one hand ard the four folded 
sheets in the other. Release both at tho Scune instant, and 
determine the approximate difference, if an.", in timr? re'^uirod 
for each to fall to the floor. Repeat, sevei.-.l time'.;, nnr.ord 
your observations In your data book. 

7. Kc'pfc>c>t procedure 6, using two fo'kfed '■r.rcas ri-Ll lom ;c.ld.ui 
sheets. Record your observations. 

A. Coinparf,' tiie results v/ith th;- prCcJ i ; I yc;i r .••<, . rh"? 
begini'ing o^" the invest iciutlon. 1'.^'..'^ a (jpfVM--;! s;:/vn. 
merit for fallin^j oLji-cts bctGr.d ycuv obi r.: "o l.ic.L . 

8. To determine whother the sijo of an objp.:.t inf luriK.or^ its 
rate of fall, fo^d the slnylc iUcoi of pcipcr in h-ilf tv-t 
norc: times (for a total of ^nur fold-i) r-uc ^trir.le i.ht open 
side. Then tjumi.'are tlie rat--^ of fall c' this ih.vf. 

one folded in half twice. 

B. Doei si2e irtfluence liio rate at winch ouiecvs toil? 
Does wt;ight influence rhe rat? at i-.liicn oi -jirf'.. ; li? 
Do liQht objects fall fastc: than hoavy ■■;bjf;cts: 
Reco»^d your answers. 



Falling Objects 
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Perform the following experiment and answer tho (|uostiuri& stated 



within this exercise. 
A Force Gauge 

1. Tape the force gauge 
that you have made to 

a table or desk so that 
the rubber band, paper 
clips, and cup hana 
down dlonij the scale 
on the car<i, 

2. Heed th'.* position of the 
'.'u.vej en<i of the rubber 
'.^•vJ on tHe sqale. Be 

i re that ycur eye Is 
iiival with tot; end of 
'ho rubbe.' band v-ben 

>. 2^0i.;' cievcj bot?k prepare 
.- •t.iu s1.Tii)c*r to tl-io one 



tape^^ 



card 

rubber 
band 

paper 
clip 

bent 
clip 



pfper cup 




V f j'. ^ -yt'jec^. In the tup, and 
'.;c.\l the ::ocile reading, Add 
identic..! cij.jects, one at a t1m-3 
• .V. i u.;. $t:ale reading esch 
'wime. 

5. Remova all objects from the cup, and check to see that the 
sc.'^.e reading is the same as It was when you began, If it 
Mi changed you will need to repeat proccdMre 4. 

Calculate the change In the lencjth of the rubber band 
caused by each additional object. Record these changes 
TO the third column on your ch.^r t. Look fr.r a pattern 
in the changes. 

a. What is the pattern? 

b. What explanation can you give for the pattern? 

6. Using a marble and steel ball find o-jt how u.any time.*; heavier 
the steel ball is than the marble. Woul.i ynu prdir*. Miat 
chG speed of the steel ball will cheinge moro .vridiy ^';^n 
that of the marble if tlie two are falllnij? 



nunibtr of objects 
I 


scale rcidinq 


f 




J 




1 











change in scale reading 



J 
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Perform the following experiment and answer the question j5tate<| 
wItMn the experiment. 

Motion and Rest 

We know from experience that some kind of push U needed to make 
an object move. If the object is luft alone, it stays at rcist. 
It would appear. that the natural condition of objects Is .est, 
and that motion is achieved only with a push or a pmII, 

Is rest the natural condition of an object? What are somft of 
the thinz^ tlat affect objects in motion ana objects at rest? 
'W.)c»r kind-: of measurements need U be made in u study ov motion? 

I. P.'rt.-. . grooved track ot» a levei su'^faco. Gtntly stiuot f. 

;vN DcttS it come to rpct. .^'.t:, keep ;i.o\'i}ir? 



P. !'7.cjtjifi {hat the track Is very long and straight, if the slope 
Is dowchir, would you expect the snqle of slope to arfect the 
a-'flcunt of iima the ball will continue to roll? If so, how? 

B If tht> ^looe of the same track 1? uphill, wouU-i you expact the 
^'ngie of slope to Influence the anicuNt rf ti.ri Lh*» ball will 
con tin. JO to roll? If so, how? 

C. What '-au^^s the ball to act as it dous whon the track is U-vpI? 

0. What will happen if the ball U re lied with the same fort« a lung 
a lovel tr;>ck tnat is smoorherV Alc»'i a Itvel trrtc^■ ^^^nat i& 



E. n no forces act on the hall after the firs: push, what will 
hapoen cu the mution of the ball? Why? 

F. In your own words state a theory that minht exuldin U« nctural 
concIi^Jon of an object. 

G. what are son-.u of the factors thdt couii ^f^^^^.t tiu- tuoticn ot 
an ubj.ct? 

H. Vud'. filed bure'iients must be made before ".ha M-.H'»d )f \ i.vjvug 
ojoci can be expressed in numbnrs? 




■.■nt.:-'ic,e the {tOi \ tion 
pi iiMi U'ficiv i»u tiiat 
tr.u b.iU iiitjst roll ^ 
uphill, Shoot the 
bell and observe Its 
!:>otiOn, Change the 
position of the track 
so th.n the ball must 
rwll dowfthill. Repeat 
^hc procedure. Record 
your observations, 



r:^uyhcr: 
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The term speed is part of your everyday volmHu Ury. w»' talk about 
the speed of autcmobiles, jet dlrplanes, and cvon the spci^'^ of 
sound and light. This investigation will :ihow von ii inythod of 
measuring speed. 

1. Hold the steel baP against the storting post v} track 1. 
P.<)laase the b^V. . and determine thti time it Ukcr the b.Ol 
to reach the enti of the tiack. Time can be fnea';ii r-cd v/itu 
a v,l»ck timer or a stop watth. Teamwork Is imrn-i-tapt. It 
i ?n-.st uj lake several trials, aod calculate the avcr<i(ie 

X. .le foi' jI) trials, 

2. thtt .nocfduri , usiiKj tracKi t';)- an b, '''Jtord the 

3.c."3ij:j t' -Hi f.r e.ich track. 

.* I-! i: .v,/}- tr«ck ^ ^ t«rn or inches. 

• '•■ ■' " ■■ a 5 'iO;. as u .i lO". 




A. CcN-par^ your gr\:vh with the appearance of the spcied track. 

Ots- rj w ^ i;. iianiiss ai».J U' ffLvencys. ann Migytii-. an explanation. 

e. n\n s •- spped, d ^ dista.jc--; anJ * - ti;;,-. E.<plain 

. -(.'1 of the f'^liovrin'j «quatio<\s: 

1 ' ^ d St 3. t 

C Su'jijuc-t vvayi in whijh the Jei.ifjn of thi^i in^cs ^ iy-Uion could 
be Tiiprovet! to yeild more accurate i-esulis. 

0. if. you, own words writy out a definitian or spfjoo. 

t. l.^•a^ is your spyed? Measut-e a dis^flice 'Jjt. r that dist^nge 
while /oup partner times you. How ciot»s vour speed cosipare 
wi'h o'-her -nembc-rs of the clas'? 
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BEST ccrv 



Acivanced btudy 

*<ead about the \Wu of :ssac Njwton and report 

» . i.ii ofoat con". I luuclv-n'J t.o t^^'C science ot 
A L i on . 

f "IT tM. . 'OtJi hiq dK<.i. ,'.s Of auuo- 

tf\.i'-;. .! .. f ■ . J'ereiu. speeds and under 
.'ir ^ ^t rc'-t< JHo'if »o.:s . M^iit a c^M.-t, that 

M ,; <>^5;C » on J-rt piatu>s and 

prupeller driv»-»i pja:.«j are decfelQPated in the 

a1r and or. triC .ji ouiuJ. 

5^re; MO a write o^ soma conditions which 
dffect the atuppinj 'ji stance o^' automobiles. 



Self £.<,lu.l1on BCSI CC?V /-••:•::£.: 

Section I 



1. Give a brief definition for the following tm»: 
3. motion 

speed 

c. velocity 

tl. stopping distance 

0 

rollov, cnrough 

2. U>r,B,.t,«t(ate between the following tom-st 
d. .^wcelsratlon 

t>. uucclerailon 

3. "rite the formula you would use to calculate the amo««t of 

ii) acceleration 
deceleration 



4. Solve the following problems: 

' to^'*00*irn^/'^f'®''^S^ 75mph 

to ]00 ir.ph In 6 seconds. What i$ 

your acceleration in mph/sec? 

- ■ 2' fn"Jr"''. ^? 'IJ^**^ <^°wn from 80 mph 

(a; ci = 

(b) = 

(c) V. « 

o (d) t = 
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Self Evaluation (cont.) 
6. Suiuflidrtze what happened with the experiment on "FaHIng Object^.** 



7. wi.en pCM'fohiiing the experiment using th« force guage- what did 
vo;i note. Wher. you continuted to add identical objects one at 



'■'nir, ^iicpened wh«n you started addiny .Uf-crn;!, objects one at 
jv-u-. i Ufoce Of) objcwt at can be stt In motion? 



I'UCvorii which mlghi. Influence the notion of an object 

oiiu t'.-: bean sat in motion, 

^. 3, 

'.0. WVite ihe formulas necessary to calculate the following; 

1. speed 

2. distance 

3. time 
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Section II 

Frictlonal and Gravitational Forces 

Introduction: Why Is it possible for you to niove a book through 
the air more ealsly than you can push It across a 
desk? What role does friction play? After complet- 
ing Section II you will be able to answer such 
questions as asked abpve also, you will learn 
what friction is, the different kinds of friction, 
and laws related to friction. 

Behiiv^i jl Objectives IIA: Frictional Forces 

1. >'ter U51.,J the glossary of yuir texti.u^o:; and defining the term 
tr.cuon, yciu will be able t state Vc'vU.ly on demand of the 
t.-...:her ar.u on the LAP and Progress Tests the definition for 
term tncticn. 

v-. uf.K' .J.^... : ur.df the topic 'T.ff.; .. ,t ^riaion^ Jou will 
^' tj ,..ri<c»p.3\:.2 in d (discussion on tho topic "Effect 
. wictKv nid Acceleration". Vo.i will be evaluated upon 
.t.u; oarj;i.;iprition in the discussion. 

^.ri; .-eadiiig Wor-1 d Book L'ncyciopeaia Book F, page 456. you 
'-••M -st^e to perform 'fF;e foT'cwuiy activities. 

A w^-,y u is ftasier to lift an object than to pull the 

3aiT.o ^crois a flat surface. 

< b. List four uses for friction. 

/. c. List two dtsaovantaget of fr iction, 

X d. List three ways that friction can be reduced. 

y e. List the names and an example three different kinds 
c+ friction. 

f. State the basic law of friction ..n-i yive a brief 
X explanation of this law. 

' X g. Give thL definition for the term coefficient of friction. 
X h. Give thi formulas necessary to c^iculate the following 

''. coefficient of friction 
2^. friction 

1. rtue two sample problems, (i) to shr^w how v<yu vvDuld solve 

wjwld solve a problem ca]a»k.tjng t^e. a.vunt of friction. 

You win bo evaluated upon tnese activ1ti.;s hy your vprbal rf^soonse 
to ciuesfv.ns reuted to these activities , ■,<i tho'rrnlrked Ujh^JS fx) 
will at-pear on the LAP and/or ProgreSb ier.t. ^ ' 



4. After compU^ting activities R, C, 0, F fnr Behavlo-nl Objective 3, 

you will prt:par« a poster of unQ cf ih" followimj topics; 

d. Uses for Friction b. nisrtHvMitajnf; of friction 

c. Reducing Friction d. Kinrls of rriction 

You may prepare your po.;ter on unlined paper. Your poster 
will be evaluated upon corjtent, neatness, presentation, end 
your understanding of the infomiation un your poster. 

Behavioral Objectives IliT: Gravitational Forces 

Introd-iCtion; Whf^.n you .luuip up wnat drippers Co >ou? Whj\t pulls you 

lioi.n? W.kn you (.tiro, 5 ual i Lit- ihe in"r v/hat happens 

to it? What pulls on cli^ i.^il' . fter ct^nploting this 

part on '•.octior: M nf tlic. i.AI^, u;w will learn the role 

u . gr i»/ 1 1 y p'l ;• - . • r 

\i, Mi-ur !.;,i..9 0. ;i .tt jicLionn-j y^.t to :;tatc a good 

• . ■..'•!0' ;:eiv.i ar.=v^i.v. V., , jt: required to idd.ii.ify 

• •« "i.:.!. .^M ti.e i'ri,iycs." ind vAP Test. 
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• • .s..v;3 K^rje 1^0 in li^ur texttook -fid performing the exercise 
i 'h- "Effect of Lravit^", yc-j will ba able to observe 

■ gif(..-ii:;/ on acc;. ierar'^-.i. Vou will be evaluated by 

- ' - (•• ■ f'- ^-^tSi viiiistior.i. th i, f-e ai».<;d in the same topic, 

f ■ * . .^21 ii 'i in t' :. W_uj;;j ^oo^. Lncyclojjedia Book G, 

X u. Htat'i the role o - -lihe sun's gravitation. 

I. Statri wha>: holds the :.ot gases toc^ether in e star. 

X c. Stato w};.it causes tides. 

d. State vii'ul no Ids tht.- moini in it... o'lU. 

X u. L^st four things that wo ild happ jrjv- i tat ion ccild bo 
turn rid (iff. 

f. State .Mcwton's Law of GravHatl-M'. 

X g. Oi f ferentiati^ between in- ttrir;'^ i. fis£, rind welyht and statf? 

v^hich one changes witn difft-.rent ^j.sitlops in tho imivcrsn. 

X h. it-'it't: tfi'j deflnifion for t^e teni' c.-U.jr of 'jravicy. 

. Iil'jstrdtt f-ow one can f-.tid iac. co.Ue-* of (ji.j-it^' of 
irregular shaped object. 

X j. >t.Ue the definition for tn-.? tef:i -i^t^, ^•!^,,v i f, -, 

k. iiiustrat? how one can detenninc t.io si^Tific .'irtvitv of 
an^ malorial. 

Ycu v.ill be evaluated upo-^ the iK;'. :. i v i •< <, n /o..r 

o r^sponsos in the disctf-sicn c^" ... .itv. .-.v.-.,. th'ut c-rc 

marked with (X) will appear on t.>: t'...' .^nd lAi' T. ^♦ 



1. Differentiate between mass and v/einht. 

m. Which one changes with different positions in the universe. 
Mass or weight? , 

n. There is less gravity on the moon than on the ea ch, Would 
a person weigh more or less on the moon eta compar..i to the 
earth? 

0. Wnuld a rocket require greater or lesr^ force to escape the 
^^rth gravity? 



Activities ■ .Sci'. "i'^ri (f 

J. >. J tn.-. fcl I .jwi i.cj i-.trmsr 







0, 










.'..;en, .A 


■■J 

■ 1 




8. 


T.de 


' . 1 4 


9. 


i^ass 
W:. ight 



- ' i/>.-rifi.ent u.idv.^ tiv; t^oi.. "Effiict tf Friction" on 

..... . r./5;s-; tlOOK EPS. 

• -.jj-J^^ii'i t:--!; •yci opdd Ki 30v^jr\ pagH 458 and answer 

que'tiuns A-i In t fi^e^Be ha v i o rariJB j ec t i v e section. (Review 

i;h£;r.e ( -Ji-.c^pts) 

4. Prepare s poster on one of the fol levying topics. 

3 . '.'ses for friction 

?, Disadvantages of friction 

3. Reducing Friction 

4, ,\in is of Friction 

6". r^,inplet'i tfib; following worksheets reir.cd to friction. 

1. Friction 

2. Us-tui friction 3. Reducing .'^.•ic t ion 

6. Obserse the filmstrip: 1. Gravity- l.io^^UcV Frlrt'on 

7. T'crfon.! the following experiments 

1. D1rr,ction of Motion 

2. Friction 

'1 Different Kinds of Surfaces anri FY c' i-c 

kcview yo'jr definitions for the fon..K ;-/:.s. (Vuu ihcui'-l n^-vo rfiem already) 

Gravity : r-.;, 

2 . Veloci ty 5. R-. : 

i^^^'tia 6. .•«: . 



9. Use the World Book f.rtcyctoped\d pdges 321-323 Book G and answer 
the questions aoout i->5vU:-', 

13. Select any phase which interests you about either gravity or friction 
and prepare a report. Pass in for evnluation, 

n. Take your self evaluatloii. 

12. Prepare an advanced study. 

13. T^ke your Progress Test. 



thij f \erc i'lL . 



the questions stf.ted within 



■(■■ , 



5i .-..j •: p'cce r" h..r<k.£.^ard. Shdke a thin film 
,. on ".. JUnrO and ihe.i holdinp it as shown in 
't;.;-.-? ti'C uc ."^ of t . fnar'^le fr*om the top of the 
- -i '.<( ■-■/, 'Jo; - ^0. no be infljenceci so 



..;<... ' 
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LOv- i' a*"; ?.;iov< I., d Tiris tin^e barely touch the 
iC'.^: .*r[j (€..■.■. t'.ti pdtn ir. yoL.-* oata bjok. 

On. 



r 




Ttlis f.:.ne hcl J a tij^-v.c the ed-^i-' o-f" tSu board as shown in 
p1..tLi»c C. L-raw vf-.- path ■•' the mirble in your d-ita book. 

li th;r-:> a single :*-te-,e''v th--t J scribes all of these ways of 
-:hci'Ki<p,g tho •; r t : <.•;; 'lotior. ' Whdt i'. it? 

f-n ?^utorT;cDl':e nSi^sedy' t.rn ary^cras^ied thtr':.;h tne gjc?rd rail. 
.L/ -"-Tuj tiris liL'^.^ata in^iri-]aVMi be**>:fr rcje and rot-'on? 
How would it ha'.^'oeen jO'^sfL''e: "-ic m sii' itior^ to p)Ovide 

'"<rr ^.-c^.f ; :is- ur,ay f.--.. • a 'itra-cht 

Alt entort u ine»- jirke'i a 
t- ;1 . ' "^tr o;it from under 
t .2 Jib he 3 The disht.'S 
d'.'i -ot . -f thr table 

Hu'^ joes cliis tllustidtc; the 
P' inciplp of inertia? 




Perform the following experiment and answer the ouustions stated 
within this exercise. 



A. Lay the force guage on the desk or table, and straighten out 
the rubber band and paper clips. The free end of the serond 
clip should extend beyond the edge of the guage. Pich up the 
free end and hold it so that the rubber band is straight but 
not stretched. Record the scale reading (at the ftnd of the 
rubber band.) 

S. Nanber the blocks as shown. Place block 1 on the sandpaper, 
with one of the large sides down. Attach the free end of the 

tor:, y .rje 50 that the block sl ides it :i steady speed over 
"K? sandpaper. Taku a reading on ths fov^e ouage scale. 

C. i'lace U,s clock or the pano of cjIls:. , mi,u- side down.) Pull 
or t!ie iorcft gua^e lio that the bloc^ •;i.!,."j at a steady speed. 
Rfeu. . d th. .-uiuituj on the .'oiCt: gwatj/j scale. 

t, ;t..^ ij ,f,.5de froin ineltea sand. How can you exDlain the 
v-'iff3»enc3 bou.sen the force required tu pull wood over 
■ MJp3pt!r an; Che force required to p.Pl woor! over tjlass? 



2. How tan this difference in force bt related to the structure of 
matter? 

D. Turn block 1 so that one of its smaMer sides is d.)wn. Do you 
think it will require more, less, or t.he same am^un. nf force 
to pull the block in this position as comprired witJ^ the force 
required in procedure C? Write down your prediction, flow test 
your prediction by pulling the b^oc:■. over the qlas.^. p,;U on 
the force guage so that the clock slides with a steady sceed. 
Record. 

3. Is ti.e amount of friction betweti' ohjects related to the area 
of t^^e surfaces In contact? 

E. Lay P glass rods or tubes paralle"! each other (about 1 inch 
npart) on the pane of glass. Put 'iluck I on tcpo of them and 
pull it with the force guage so that it rolV with c; tcady 
speed. Record the reading. 

4. Make a sketch showing the motion of pirtic^s of wood dr>d 
glass ill procedure D. Make another 'L^etc'r. ?howii,c; the motion 
of particles of wood and glass in p?*o oduro 



Friction 



Play tape 2 (507-i);i9) 
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OEGi eery 

Perfonn the following eiip<5fiinent and answer the questions stated 
Mithin this exercise. 

Does the kind of material that nidkes up tha surfaces In contact 
affect the amount of friction? 

1. Place block with glass furface side down on tht? pane of glass. 
Measure the force requir^;d to ilide the block at a stcr-jdy speod 
across the plate of glass. Record the reading on the scale. 

2. Turn the block over so that the glass surface is up. Use the 
force gauge to pull the block at a steady speed on the glass 
plate. Record the reading. 

3. rubbfsr bands around tne biuck a-, r^iown. sure the 
iul)De«' bands ars not twisted. Wi'Ji r.th^wr bdnds acting 

cv. runn&rs, pjH the ^eiuge i'. thc^. the b''o-.k movci ..t a steady 
speed ovor ihe glasi- pane. Rf. orri ? . 

A. Li-f. 'ievr.-rdl ptap..»rii«--s of rulber t\\.. -.oi; th^ik make it useful 
to:- vf;ni-..'io tirtis. 

. .--..v/^ t'H. fLijbt-i tianos jr.d replace theni with 2 pieces of masklna 
1. f r'. fk' n,fh whe sticky si(«e of the tape is out. Try to pull 
Lf'f. block ov^» the gla*» at n steed/ 5.pted with the gauge. Re- 




B. Fxplain the result of procedure -1 m ter.is of the behavior of 
the particles that make up the- surf ace of masking tape. You 
wlli want to tdke into demount both tht* shcip*. (roughness) of 
the surface and the type of niulcriai irivoU'«3d. 

5. Prepare a chart. Use your foixe ^jaje to niousu/t: tho forco 
ne:d£:d to pull block 1 at a steady spot;d on u smooth level surface, 
such as a counter top. Repeat, usinf) blocks 1 and 2 hooked to- 
gether, one behind the other, aeco^.i *:nc. r.oding and repeat, 
using al! three blocks hookci tovjc-'l.or, in «>irigle trie, 

6. Unhook tha second nnd third blocks. PKice block 2 on top of 
tlock 1. Pull the 2 blocks over the san^.p suffacs used in 
procedure 5, and record the reddinj. Then ztack the third 
block on top of the others. Pull Mrj tl.rec- blocks and record 
data on the chdrt. 

C. Dors the amount of friction djpe.ic! on the ir^i-* of the surfaces 



•in contact? Uocs it deper 



Hooked togethei- 



d cn W'ivji'f: 



*iCALi: RKADINC. 



1 



-1" 



1 ^ ? 



— IT" 



1. Define friction. 

2. State how friction affects acceleratir*. 

3. Explain why Is it easier to lift an object rotlv . • ;;.} t) r:i.i 
it across a surface. 

4. I'tii tv.o uic-j for friction. 

5. niiat is t»yo uisadtfanta^juis of friction* 
b. 

6. list the names of two different kinds of friclio . . 
a. b. 

7. What is meant by coefficient of friction? 

8. Define gravity. 

9. Explain how gravity affects accelerar.^ou 

10. What force holds the planets in their orbits? 

11. Explain what causes tides. 

)?.. If gravitational force was suddenly cutoff, i i ■ s-.i,-.. •.-■.t i/r-jld tiupp';p.. 
(a) 

(b) 



Advanced Study 



Prepare a report on the "Advantages and Disadvantages 
of Friction." 

Make a chart which compares different kinds of 
surfaces which offers little or no friction with 
those which offer a lot of friction. 

Make a chart or display of d l ,:,t or lubricants or 
freans of reducing or preventing friction. 

hake a report on the roles "Gravity Play in our 
Univoj'se.' 

Make a chart which displays either and/or som^ 
<idvantages or disadvantages of friction. 

Make a chart which displays some effects of 
gravity. 

Make a report which contrasts the amount of 
gravity on the earth with the amount on the 
moon. 
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section III B£Si COW /liaaC 

Starting and Stopping Distances 



Behavioral Objectives: 



ERIC 



flHl !:"«'^"g page 152 in your textbook, you will be able to 
state in writing what Is mftant by starting distance. You will 
lIst^Snd'^LAP^Telt^^^ definition In writing on the Progress 

2. After reading page 153 In your textbook under the topics- 
Bows and Arrows and Varying Starting Distances, you will be 
au.e .0 provide answers to the questions that arc stated under 
each :.yction. You will pass in this exorcise and you will be 
'.vdiuoted upon the answers you have pn^vldtd. 

6. Alter reading page 154 In your textnock you will be able to 
rnake a comparison between blow guns f.r^m^ms In tenns of 
length ot barrel, gas pressure, and bulu-.L speed. 

■/oii '. ill be evaiuu.;.^ upon tliti ccinparison you present. 

4. M rearii.vj pa^es 148-149 in yuur textbook and perfonninq 
;.ne .^xpsr rnent under the title-Acceleration of Falling Objicts. 
r-'V If ^ ""^^^ h^iipt.M during the experiment in 

V U I 111 ^ Of 

a. The downward pull of yrdvity 

b. The upward pull of the cord 

c. The friction of the pulley 

?n*^!;.u?Hf'lL'^S" 148-151 in your textbook, you will be able 
In "'^lltt quastions on the worksheet related 

U.rn ,iVJ°'' "'r""S and Stopping". You will l,e required to 

Activities 

^' fj^^.J"«*.sufnmarize the infonnation which is covered on pages 
143-152 in your textbook EPS. ^ 

2. Perform the activities as they are stated in Objectives 1. 2, 3 

3. Complete the enclosed worksheet on "Forces for Stdning and Stopping." 

^' wt[hrth'e%xe?c[lr' " '''''''' '''''''''' '''^'^ 

5. Take the self evaluation. 

6. Prepare an Advanced Study. 

7. Go to Section 4. 
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WOKK SHEET 
Forces for Starting and Stopping 
X 1. Name the two forces that act on a parachute as it decends. 
(a) (b) 
2. What direction do these forces act? 
(a) (b) 
X 3. Which of these forces Is an 
(a) accelerating force 
(t>; vtd»;tlt ratine) force 
X 4. rt.<aL would happen to the parach.Jte ii> Oi" the following cases: 
( 0 Liownwat^d {'ore i' greater than upwa. d icrcG? 
xu) .pwtird fcr'Ci^ equals the downwavci force? 
i'lCiii 11 t).c ^drm tree fall used? 

A 6. Why is fraa fall Impossible in air? 



X 

X 
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7. If you were presented with the following data related to bathroom 
scale reading: 



Normal 
Reading 


{Reading with 
Knees bent 


lieading with 
Rising Slowly 


Reading while 
Rising Fast 


Keading While 
Rising Very 
Fast 


114 


114 


121 


128 


140 



up requires the lease muscular effortT 



(b) What Bicthod of straightening 

Why? 



8, Refer to page 151. Reaa section - Behavior of a Tossed Ball. 
Make a sketch of the diagram and lable as shown: A, B, C, D. 

a. Label where accelerating forces act on the ball. 

b. What direction does gravity act on the ball? Upward or 
downward? 

c. From B to C, gravity and aTr resistance act as (Accel- 
erating, decelerating ) forces. 

d. The only force acting on ^.^/^ bass at C is , 

e. The force acting on the tal! at C causes the balTto 



f. The two forces acting on the ball from C to D are 

and , 

q. From C to D, the ball (dccelera"tes , decelerates, moves at 
a steady speed)? 

20 



X 

X 



9. After studying the diagram at thf? top of page 15i>, and reading 
the section "Pitching a Baseball" you will be able to complete 
the following: 

a. When does a pitched baseball roflch its greatest speed? 

b. Why is It that a pitched baseball do^s not gnin spinri ' ' 
after leaving the pitchers hnnd? 

c. What is the advantage of starting a pitcli i&\ behind the 
•head of the pitcher? 

d. Which has the greater starting force A to C or A to 0? 
Why? 



hat ii the advantage of Lavinq a long ar».ed pitcher? 

Ai-ter ieavif>g the pitcher's liand, tha Juil is (accelerated, 
dawtilerated, or moves tit a constant sf.-iKi)? 
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ti.- jitKj ,ni at the top of pcJijA i-,- jnd read the Section 
..'H ;jri . .nj a Golfuall . 



-OS. ij; \.\v\\ t,\i data for the motion of the < 

I - -7 ' 



TiirieTnteTvaT 



.?t..i 



3 


4 


5 


6 




a 


8 


9 


n 


12 


13 





10 



20 



olf culb was as fol 



11 



17 



12 



17 



13 



15 



14 



14 



15 



13 



ows: 



16 



12 



Distance 
. loved (iTin) 



T7 



11 



■T5 



11 



10 



10 



10 



T2 



23 



9 



25 
8 



Time Interval 


34 


35 


■'36 


37 


38 


39 


40 


Distance 
















Moved(MII) 


5 


5 


5 




5 


5 


5 



26 


27 


28 


2d 


30 


31 


32 


33 


8 


7 


7 


6 


5 


5 


5 


5 



Construct a broken line graph for this data. Plot the distance 
moved on tne vartical axis and the time interval on the horizontal 
axis. 

From your graph interpret the follovnna: 

a. When was the golf club moving most rapidly? 



b. The apparent bending of a tlub results from what? 

You will be evaluated upon your graph and interpretations. 
11. Read page 157 - Topic - "Follow Throu^ii" 

a. State in writing the purpose of foi low- through. 

b. List several sports that rcq^jire ^onow-thro'tnh for their success, 

Q c. State the purpose for follow-tf'>-o;'0''. 
ERIC^°" "^^^^ evaluated upon this activity on the P^ov^ress and LAP Test 
i—^as it is stated. 21 
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Perfonn the following experiment and answer the questions within* 

Play OaM Play Tape 2 (605-72*1) This lu a tripe or the World Series 

In the yo«ir 2000. 

1. Throw a ball up In the air. Does it go very high? 
How could you make it go higher? 

2. Throw it up again. Watch very closely. When does the bell move 
fastest? When does the ball move most slowly? Do you think it 
ever stops in the air? 

3- Thrcv the b/ill to a partner. Dous the ball 99 straight from you 
to ycur -.irtner? What do you reel wh}n y.ju catch the ball? 

/ .^.Vcsk 4. W'r, r, you throw the ball from 

3 «r'"'^SJ ' ' ■'^^'^ '"-^ another, whit 

. - -"Tpjfci . • . ' . if.pan if no one caught 
" nothing v.'cts In its 

/* , f '* r-Vir. ttop It what would 

' I Happen tc tne ball? 

•' ' '/ 

i f ''^ ^' ^"^^^^ caused the ball to mpve? 

f /■ "* \ force 



\ rorce 
/J 6. What k'iijpf, it going? Inertia 



f . ^ r ..i.iu's together like this - (1 
Whft CO vou feel? (a force?) 



Who! slows it down? friction 



PUSHl 



Houx 2 forefingers together PULL! What do you feel? 
A'Wit was the direction of the force put out by the right hand? 
by thu left hand? 

8. Stiind up and jump - can you fc»jl a force pulling you down? 

C. Do you think the following stat&nenti ure true? Give evidence 
for your answer. 

1. Nothing will move unless some force is applied. 

2, If an cbject moving, ii win continue to move unless some 
force stops it. 



k^ object in motion vnll contihuf; to move in d straiqht line 
unles?. some force cajses it to change its direction." 
(Exarr/plt?; pitcher i^f^nUr 

f iel dQ^^ 

What cd'ised the ball to change ^.Ihection? 

Ho\'^ muv.h work do you do when you Indian wrfjsth; end both 
hano^ are straight up? 
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1. What Is meant by starting distance? 

2. Where does the starting distance of an arrow begin? end? 



3. At what Instant does an arrow have It greatest speed? 



4, Oifferontiate between a blov; gun that oueraics by lung pressure 
-nd ti:0S6> zhdl use the pressure oP hot qdses. 



i .AC ::wu fiMxei act on a purachute 'is It decends? 

0. 'n what: direction does the force of «^rav1ty pull? 

7. What Is meant by the teim free fall? 

^S. Why is free fall Impossible in air? 

9, Would the forces of gravity and air resistance be considered 
as accelerating or deceleratincj forces? 

10. When does a pitched ball reach its greatest speed? 

11. What is the advantage of starting a ^^itcn from behind the head 
of a pitcher? 

12. After impact when is a golf ball moving most rapidly? 

13. What is the purpose of follow-throuqn"* 

14. Name several sports that requirt- foll'-.w through for their success. 

ERIC 



^ 15 What is the meaning of follow-through' 
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BEST COPY p^vvij-^K 



ADVANCED STUDY 

1. Write a report which includes why it is Important 
to "follow through" in the following sports: 
a. Baseball 
t Bowiing 
r. GoifiriQ 

. f/Ot»«j which displays soii- is a.iiplGs of some 
Ac leritinij Forces 
I. Of eel crating Forces 

3. W*'ic3 J report which inciudt^s sonte disddvantages of 
d/.ci'Ui ai»ng forces. 

4. kead about the methods that skiers use to decelerate 
themselves when they find they a»'e going too fast or 
wnen they want to stop. Make a diagram of each method. 

5. Prepare a display or diagram which shows when cars on 
a roller coaster are accelerating and when the cars 
are decelerating. 



ERIC 



24 



Section IV ,.^'\ 
Stopping Olstance- ^Qfi »^^*'^' 

Introduction: Just as an objccfc is set i/. )w ly 
an accelerating force, an ,;c': i;. 
brought to rest by a dcccli>r.:.tirM^ 
force. Nothinfi stops i.\zU'AAy. 

Behavioral Objectives: 

1. Study the diagram at the top of page 15ft in your book. 
You win see that there must be a stopping distance to 
bring an object to a stop. 

Old the car stop instantly? 

iixplain your answer. 

Consult a driver's handbcok on pi 7 - 4:: .m.j i...';ke a poster 
^i'uwing stopping distofiCJ^'. for a. . ...refjt j^pcrids with good 
ti:.k£S. Your poster will Lo sv^<l...^tft:j by contunt, neatness, 

Z .rxQi-'n V.-.i experiment u/.der tdc; topic "Chttngos in Stopping 
'■^svfc-inix;". Record your data herj. 

L^L ' '"j '.^t nod ^ _ Resu lt inn Jojr^'i Pai n Relative Stoppinci 

I. >.i<5C5 ::.tiff 

? t .Gc;s Lent ^ little 

3. knees bent a few Inches 

4. knees bent several 
inches 



You will be evaluated upon the data that you r4.cord. 

3. Study the diagram at the bottom of page 159. Pead the 
section Landing From a Jump. Answer the quesT.ions 
listed under that topic; you will be evaluated upon 
the answers you give for the questions in a discussion. 

4. Study the way a baseball catcher slows dov/n a fast pitch. 
Give a description of how he docs it and tell why he uses 
this procedure. You will be evaluated upon the description 
of procedures that you present. 

5. Observe the diagrams on page 161 dt th2 sido. After 
reading the section on boxing both fro:ii your textbook 
and the "B" volume of the World i^ ook Encyc V^pf^'i^- 
Explain; "Rolling with the puncnTiTleniis "5f stoopinn 
distance and decelerating force' 

Explain what happens if a boxer Go.':i,ii'c "roll with the 
punch" in tenns of stopping dist.: ,c-^ dnc •••^.♦lip'j 
force. 
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You will be evaluated upon ycu-- aL.T .t./ u ../p;ai,. the significance 
force with the punch In terms of atcpp.nr) distance and decelerating 

6. Read pages 162-16S. List the two ^-arts that the cwing of 
a hammer can be divided Into. State tho purpose of hammer 
handles. Differentiate between using large and small ham- 
mers In terms of producing largq forces. You will be 
evaluated «pon this activity as stated on the Progress 
and LAP Test. 

7 List and learn the names of five devices that belong to 
the pounding tool family and explain briefly how they 
operate In terns of starting and stopping distance. 

8. WJy cJoes a gun "kick" when you pull thc^ trigger? Consult 
j^'jj^p^ . P>^ys1cal Science book Brooke, rvMuy, Tropp, 
and Friedl . List the names of five devices livit operp.te 
en th.. action-reaction principl .. ?>ldtc. the p»^inciple. 
lou v/iil be required to list aC four devices that 

operate on action and reaction nrinciple o.; the LAP 
h....': t;r,w Progress Test. 

-. foiiiiuia for calculating the answers to problems dealing 
with c.cticn-1-eaction (rricmentum) is MiX V, = M^X Vo 
Interpretation: M = i.iass » 1 <i Z 

V * .s^ocity 

Th; ..^tscripts 1 and 2 indicate which objects are acting 
■•ifu' yvactin9, i-earn the basic formula and study this 

:>fii:;,;lu probl {•)»»: 

A gun having a mass of 600g fires a 5g mass bullet 
at a speed of 1000 meters/sec. Find the recoil speed of 
the gun. 

Solation: 

Step 1 - Substitute the given quantiticis in the equation 



y V ^9 ' ^ ^9 

\'" ' = 1000 m/sec. 



M X V = M X V 
3 g b b 

(5000 g) X V. = (5 J X 1000 m/sec. 
y g 

Step 2. Solve for in this equation, 
Vg » (5g) X (1000 m/sec.) or . ^ .n/sec. 

5000 g 
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Activities oLGi ccrvr.....: 

1. Rtad pages 158-165 In your textbook EPS. 

2. Perform the activities as stated In OJbectlves 1, 2, 3, 4, 5, 
6 and 7. 

3. Make a poster which displays different stopping distances 
at different speeds, (consult a drivers handbook for this) 

4. Hake a list of tools which belong to the pounding tool family. 
(ii'ii'ig In clotures of thtise tools if they are available.) 

5. Ft/id the ri»aan1ng for the term inomenti...., and what the state- 
(*;j\t for tr:^^;: t.ct?on there Is an equc;! and opposite reaction 

k.Ut tti% ns^^s of five devices v.h1ch operate on the action 
i'c:icciori p^ iridple. 
/• Qtiftf'jii u<e ionotutratlon on how to solve problems related to 

8. Solve the assigned problems related to momentum. 

9. Observe the following fllmstrip 
1, Transportation by Air 

%i Transportation on Water 

(State how these fllmstrlps are related to the study of momentum) 

10. Perform the following experiments. 

♦ 

1. A jet propelled boat 

2. Self Propulsion 

3. Reaction engine 

11. Take the Self Evaluation 

12. Do an advance Study 

13. Take the LAP Test. 
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nftyj pfMy^f .» 

Perform the following experiment and answer the questions stated 
within the exercise. 

A Jet propelled boat 

Every action produces a reaction equal In force and opposite in 
direction* 

Build a Jet propelled boat. You may use any design that you wish, 
but it must meet 2 qualifications: s jruu wisn, 

1. It must"' not* be longer than one foot. 

2. It must be able to go backwards as well as forward. 

A sample model can be seen below or you may use your own imagination. 

G3C a group of your friends to build boats J so. Then set a time 
airu after aiscussing this with your teacher, plan a boat race. 

V. uuje: i\r)Usr'i du not have propelleri. How can a jet airliner 
slow <ic-ur. ;ts landing speed? 

CoulcJ changing direction of exhaust gases solve this problem? 

Cu.: .J uaigest a way to slow down a jet so that extra long 
iunwa^s cT^ unnecessary. 



milk carton 

rubber tubing 
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Perform the following experiment and answer the questions stated 
within the exercise. 

Sel f-Propulslon 

Physicists have learned that for every force there is an equal and 
opposite force. They call these forces actiun and reaction. 

1. Wind up a toy car and set it on a thin board that rests on 
rollers. What happens when you hold the car still? What 
happens when you hold the board still? What happens when 
you do not hold either the car or the board? Discuss the 
forces applied In each case. 

?.. Make trm device shown below and find out what happens when you 
burn Che strina. Test stones of difff^rent weights. What 
happens when the stone and the board wf.igh the same? 

3. Change xhu accelerating force by usii-.^ * uDbcr bands of different 
tnluknauSiis. Test the effect of addii.j ciffttrenc loads to the 



4. L j\\ .'icoottfr needs a forward push to drive himself ahead. 



He can get this forward push by pushing backward on the sidewalk. 
The sidewalk then pushes forward on him and rives the scooter 
ahead. The ground Is able to provide a forward push because of 
friction. What would happen If the boy tried to ride his scooter 
on very smooth Ice? 

5. Propellers exert a backward push on the air. As the propellers 
push backward on the air, the air pushes forward on the propellers. 
The forward force is the force of reaction. The force of reaction 
on a propeller can be demonstrated with an elect, ic fan. 

6. Place the fan on a light board that rests on round sticks. Hold 
the board from moving and start the fan. Note that the fan is 
pushing the air away from it. Release the board. What happens? 
Explain the behavior of the fan and the board in tenms of action 
and reaction. 



hfc rd. 
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BEST COPY a:" 

thirexerc1$e°^^°'*'^"' experiment and answer thn qunsMois stated within 
Reaction engines 

1. Get a «nfn tin can with a press-on lid (a medium size spice can 
works well.) Use a nail to punch holes in the upper corners of 
the can near the top, as shown. 



Ishing swivel 




plinth small 
tiole here 




2. 



3. 



4. 



5. 



6. 



Put 5 to 10 ml of water Inside the can. Tie a loop of fine 
thread around the cover, and push the cover into place. 

If your can is different from the one shown, you may need to 
jodify your method of hanging It. Hang the can by the thread, 
turning untwisted and the can is hanging without 

Ji^^!/ candle under the can and wait for the results. Observe 
the direction in which the steam comes from the hole and the 
direction In which that part of the can moves. Why are the 
noies placed in the corners of the can Instead of in the center? 

What will happen If the Jet Is allowed to thrust against an 
iramovable piece of board? 

Can yo(j devise an arrangement that will allow the thrust of 2 
steam jets to be compared? One steam jet from a r^,-, should be 
pushing against some solid surface, while the othpr steam iet 
is thrusting against thin air. 6e snui thn ir.o j^■t holes 
are Uie same diameter. 



ERIC 
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Your Problem 

If a 10 lb. gun tires a 1 o.^. bullet at 1600 "l/soc, what Is the 
recoil speed of the gun? Shov/ your wor k tiRi-e' 



^vu ^\.y8s 168-171, Briefly explain how the following operate in 
r :'ati,ir, tc ihe action and reaction principle. 



(b) jets and rockets 



You will be evaluated upon your ability to describe how these objects 
operate in relation to the action and reaction princip'S. 
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np^T rr*?'' r"*"' " 
Self-Evaluation ^ ^ 



Section IV 

1. What Is meant by stopping distance? 



2. What will happen if a moving object does not have an adequate 
stopping distance between the time the decelerating force Is 
applied and the time the object Is reached? 



3. Should a baseball be decelerated slowly through a long distance 
or quickly through a short distance? 



If chG s^^ort "'joxing" what Is meant by "roiling with the punch"? 

t. t<..,ti.' four tools that belong to the pounding tool family. 

? . c. 

b. d. 

6. If one wanted to produce a large force to pound a nail Into a 
flat surface, would he use a long handled or short handled 

hammer? 

State the action-reaction principle. 



8. List the formula for calculating the mumentum of an object. 



9, Name four devices that operate on the action-reaction principle, 

(a) (c) 

(b) (d) 

10. S olve this problem; 

A gun having a mass of 5000 g fires a 5 g mass bu". lat at a 
speed of 1000 meters/sec. Find the recoil vulocity of the 
gun. 
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Advanced Study 

1. Prepare an exhibit of coimion pounding tools including 
those used In the home, in small shops and In athletics. 

2. Prepare report on how "rolling with the punch is 
important in boxing. 

3. Prepare a write up on how " follow throu^jh" is important 
in tr.e following sports: 1. 8dieoei;( 

2. Buwn'n^ 

m 

3. Golf 

4. Pr-Sysre a summary including a description and use for 
llie following tools. 

1 . iirop Forges 

2. Pile Drivers 

3. Skull Crackers 

i). Prepare a write-up which includes some of the advance- 
ments due to self-propulsion. 

6. Write d summary which includes how the shapes of 
objects affect the rate at which they travel 
through the air. 

7. Summarize how gravity and friction affects objects 
as they travel through the air. 
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I ^^^T COl^y _!i""ff n ^, 

Learning 
Activity 

Package 



MACHINES 




RATIONALE 



Throughout history man has learned ways to Increase 
force, chan&2 the direction of a force, and Increase the 
speed of his work. 

A machine is a device that helps us do these things. 
We do not know what the first machine was. It may have 
been the tree branch the caveman used as a lever to move 
a huge stone, or the sharp rock he used as a scraper 
(wedge) to skin animal hides. 

Scientists have identified six simple machines, 
the lever. Inclined plane, pulley, wheel and axle, wedge 
and screw. 

In this LAP, we will be concerned with names, descrip- 
tion and some uses for the six simple machines and how they 
are combined to make complex machines. 
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Section I 

General Introduction to simple machines. 



BEHAVIORAL OBJECTIVE 1 A 

After completing the assigned activities, you will be able to state the 
name» recognize, Identify a use and describe the six simple machines. 

Activities 



2. Read and summarize the information found on pages 184-193 in the 
EPS textbook. 

3. Complete the student activities on the following worksheets. 

1. Simple Machines 

2. Complex Machines 

3. Incline plane 

4. Screw 

5. Wedge 

4. Write down and learn the names of the six simple machines, (if 
necessary make a sketch so that you can Identify the machines when 
you see them again) 

5. Differentiate between a complex and a simple machine. List several 
examples for each one. 

6. Observe the fllmstrlp "Simple Machines" (Summarize the contents) 

7. State several advantages for using a machine. 



1. 



Define the following terms 



1. machine 

2. simple machine 

3. complex machine 

4. efficienc/ 

5. Isver 



6. pulley 

7. wheel and t'xie 

8. screw 

9. inv':11ne plane 
10. wedge 



ERIC 
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Self Evalua tion 

1. Define the term machine. 



2. Differentiate between the following terms. 

1. simple machines 2. complex machines 



3. List the names of two complex machines. 
1. 2. 

4. List the names of the six simple machines. 

I 5. 
3. 6. 

5. List two advantages of using a machine. 
1. 

2. 

6. Identify the simple machine by its description. 

a. a sloping surface 

b. a rope slung around a wheel 



c. a rigid bar pivoting on a fixed point 

d. a spiral incline plane 



e. wheel connected to a shaft 



7. Name four devices which contain the wedge. 

1- 3 
2. 4. 

8. List the names of some simple machines which are found in the following 
complex machines. " 

1. typewriter ^ 

2. wheelbarrow 
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Self Evaluation (cont.) 
3. scissors 



9. Name several devices which contain a wheel and axle. 
1, 
2. 

10. Name a common use for Incline planes. 



ERIC 
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Advance Study 

1. Mdke and display examples of simple machines, such as levers. 
Incline planes, wheel and axles and pulleys. 

2. Make a display of several complex machines and label the names 
of the simple machines which can be found on or within the 
complex machine. 

3. Make a display of some toys which utilize simple machines. 

4. Make a report about one of the simple machines, include pictures, 
etc. 

5. Find out what is meant by the following terms in relation to a 
machine. 

1. Mechanical advantage 

2. Efficiency 

3. Friction effects and how it can be reduced. 



ERIC 
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Section II 



The study of the simple machine, the lever. 
BEHAVIORAL OBJECTIVE I A 

After completing the following activities, you will be able to differentiate 
between, relate daily examples for, and solve problems related to the first, 
second and the third class levers. 

BEHAVIORAL OBJECTIVE I B 

After completing the enclosed worksheets on the Incline plane and general 

information about machines, you will be able to solve problems related 

to the incline plane and state uses for some of our common simple machines. 



ACTIVITIES 

1. Define the term lever. 

2. Draw a sketch and label the three classes of levers (pages 194-197 

of your textbook) 

3. Learn the differences between the first, second, and third class 

of levers. 

4. Study the sample problems related to levers (listen to lectures) 

5. Solve problems assigned, related to levers (all three classes) 

6. Complete the enclosed worksheet on general information about 

levers. 

7. Read information on pages 186-187 of your textbook about the 

Incline plane (learn symbols on page 186)> 

8. Study the sample problem related to the incline plane and 

mechanical advantage. 

9. Solve assigned problem on the incline plane and mechanical 

advantage. 

10. Complete the enclosed sheet on general information about 

machines learn those with an X by them. 

11. Observe the film "Simple Machines Make Work Easier." 



ERIC 
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Problems Related to Levers: 



BEST copy r'-^ 



To which class of levers does the following lever belong? 



F 



R 



Does the following lever resemble a seesaw? 



At this point: Look up and write down the Law of Moments. 

Sample Problem related to the first class lever: 

Problem: Is it possible for a 78 lb. boy who sits 4 ft. from 

the fulcrum to balance a 52 lb. boy who sits 6 ft. from 

the fulcrum? 

Formula: counterclockwise moment = clockwise moment 



Answer to problem = YES 



Your Problems Related to the First Class Lever 

I. If a 150 lb. man were to sit 4 ft. from the fulcrum of a seesaw, how 
far from the fulcrum must a 100 lb. boy sit to balance him? SHOW 
YOUR WORK HERE! 



II. An 80 lb. boy is sitting 6 ft. from the fulcrum of a seesaw and a 
100 lb. boy is sitting 4 ft. from the fulcrum on the same side as 
the 80 lb. boy. How far from the fulcrum would a 220 lb. man have 
to sit to balance the two boys? SHOW YOUR WORK HERE! 



Force X Distance 
78 lb. X 4 ft. 
312 ft/lb. 



= Force X Distance 
s 52 lb. X 6 ft. 
= 312 ft/lb 



ERIC 
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Problems Related to the First Class Lever (cent.) 
III. A 150 lb. boy is sitting 2 ft. from the fulcrum of a seesaw and a 



IV. A weight of 500 g. hangs from a uniform lever 20 cm. to the right 
of its midpoint f.jicrum. At the left is 250 g. weight 20 cm. from 
the fulcrum, and a 100 g weight 50 cm from the fulcrum. Is the rod 
balanced? SHOW YOUR MORK HERE! 
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WORKSHEET 



BEST m mima 



On general information about the classes of levers. 
Complete this exercise. 

1. List the name that designates the three classes of levers. 
1. 
2. 



3. 



2. Levers are grouped into the three classes, depending upon the re- 
lative positions of the , 



and 



is located at one 



3. In the first class lever, the 

end, the is located at the other end, and the 

is located somewhere between the effort and the 



resistance. 

4. Label the following parts of a first class lever. 

Arm 

< >;< 

>^ 



Arm 



Effort arm 



1 

A 

Fulcrum 



— ;v 

Resistance Arm 



5. In the second class lever, the 
are on opposite sides and the _ 
the fulcrum and the effort. 



and the 

is located between 



5. Label the following second class lever. 



A 
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Resistance Effort Fulcrum 



7. In the third class levers, the and the ^ are 

at opposite ends of the lever and the ^ is located 

somewhere between the fulcrum and the resistance. 

8. Draw and label the third class lever. 



Problems related to the Second Class Lever: , , 

Draw the second class lever: 



Does It resemble a wheelbarrow? 



What part of the wheelbarrow resembles the fulcrum? 

Where on the wheelbarrow will effort be exerted? 

Where will the weight be exerted? 

Again review the law of moment. 

Problem: If 200 lbs. of weight Is placed in a wheelbarrow and the 
distance from the wheel to the weight is 2 feet and the 
distance from the wheel to the handle is 5 ft., how much 
effort must be exerted on the handle of the wheelbarrow 
In order to lift the 200 lbs.? SHOW YOUR WORK HEREI 

Consider the formula: 

Clockwise torque - Counterclockwise torque 



How much effort must be exerted on the handle of a wheelbarrow to lift 
400 lbs. If the distance from the fulcrum (wheel) to the weight is 2 ft. 
and the distance from the wheel to the handle Is 8 ft.? SHOW YOUR WORK 
HERE! 



You will be required to solve similar problems on the Progress and LAP 
Tests. 
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Simple Machines - Incline Plane 

(length) 




Height (or vertical 

rise) 

rmJU^ll"!*."!??® ^IJ^^^ * ^^'"P'® ^®^^ce that it scarcely looks like 
a machine at all. The average person cannot raise a 200 lb. box up 

LI;;;* ?!^^u ^1®^® a lO ft. plank from where you are to lift the 
?5 *° ground one can lift 200 lbs. easily. If there were no 
friction, one could lift the 200 lbs. by exerting only 40 lbs. of force. 

Ihl '^^vantage) of an incline plane is the length of 

the incline divided by the vertical rise. 

Problems Related to the Incline Plane. 



- 6 ft. 



ILT '"^^^ ^ ^^^^^^ weighing 200 lbs., how much effort would 

the man have to exert in raising the object this distance? 




Ans. -1001b. 



Solution: R X h « E X L 

200 lb. X 6 ft. « E X 12 ft. 
1200 ft/lb. « 12 E 
100 lb. = E 



Ihl Z'Ttlnll by'rheTffo'rV'^ ''''''' ''''' '''''''' '^'"'''^ 

MA = R = 200 lb. = 2 
r 100 lb. 

Interpretation of Symbols: R ^ resistance 

H = height 
E = effort 
L = length 

MA *s mechanical advantage 

Define mechanical advantage 

■ "'"5^ ^^^^^^ "'"St be exerted in order to lift 400 lbs. 
up an incline plane that is 10 ft. long and 5 ft. hiqh' 
SHOW YOUR WORK HERE! What is the mechanical Advantage? ..^ 
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You will solve similar problems on the Progress and LAP Tests, 
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simple Machines - General Information 

1. What are the two basic parts of a pulley? 

and « 

2. What are the two main kinds of pulleys? 
1. 2. 

3. Differentiate between a movable and a fixed pulley. 

4. What are some common uses of the fixed pulley? 

5. What Is a block and tackle? 



6. What Is a coimion use of a block and tackle? 

7. What Is a wheel and axle? 

8. Name some common examples of the wheel and axle. 

9. What Is a wedge? 

10. Give some common examples of wedges. 



n. What is a screw? 

12. Give some common examples of screws. 

12 



BEST copv r 

13. What are some coflvnon uses for screws? 

14. What does the terms effort and resistance mean In relation to machines? 
effort- 
res istance- 

15. Interpret what Is meant by the statement: "A machine has a mechanical 
advantage of 10." 

16. To the physicist what Is the meaning of the term efficiency? 

17. What Is the formula used to calculate the efficiency of a machine? 

18. What Is the meaning of the te?Tn friction? 

19. How does friction effect a machine? 

20. Differentiate between the terms work input and work output, 
work Input- 
work output- 
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Self Evaluation 
1. What Is a lever? 



2. Make a sketch of the three classes of levers. 

m 

0 
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3. What is the names of two different types of pulleys? 
1. 

2. 

4. Give a comnon use for each of the following machines: 

1. lever 4. wgdge 

2. incline plane 5. block and tackle 

3. fixed pulley 6. screw 

5. What information is given by the mechanical advantage? 

6. In 3 scientific sense, what is meant by the following terms: 

1. efficiency 

2. friction 

3. work input 

4. work output 

5. effort 

7. What fomulas are used to solve problems relating to: 

1. mechanical advantage 

2. efficiency 

8. That point on which a lever is supported and is free to rotate is 
called the (a) effort (b) resistance (c) fulcrum, circle one. 
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Self Evaluation (cont.) 



9. A hanvner Is used to remove a nail from a board. The hammer would 
represent (a) first class lever (b) second class lever 
(c) third class lever, circle one* 

10. A machine can never (a) save time (b) increase force 
(c) save work, circle one 
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PROBLEMS 



1. How far from the fulcrum must a 150 lb. boy sit in order to 
balance a 75 lb. boy who sits 2 ft. from the fulcrum? 



2. If a 300 lb. weight is placed 2 ft. from the fulcrum and the 
distance from the fulcrum to the handle is 5 ft., how much 
effort must be exerted in order to lift the 300 lbs.? 



3. How much effort must be exerted in order to push a 150 lb. barrel 
up an incline plane which is 2 ft. and 3 ft. long? 



4. What is the mechanical advantage in problem 3? 
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Section III 

Work, Power and Energy 
BEHAVIORAL OBJECTIVE I 

Have you ever climbed a stairway lately? If so, estimate the amount of 

work you accomplished? The amount of power? 

If you can do this good! If not, you will be able to do so after you 
complete the activities for this section. 

ACTIVITIES 

1. Read pages 184-185 

2. Define the term work In a scientific sense. 

3. Write down the formula you would use to solve problems related 

to work, 

4. Complete the enclosed worksheet on work, 

B. What is meant by the terms power and horsepower. 

6. Write down the formula you would use to solve problems related 

to power and horsepower. 

7. Complete the enclosed worksheet. 

8. Read and summarize pages 198-201 in the EPS textbook. 

9. State the meaning for the following terms: 

energy kinetic potential 

^10. Write down several examples for Kinetic energy and potential 

energy. 

^11. Write down the formula vou would use to solve problems related 

to Kinetic and potential energy. 
^12. Complete the enclosed worksheets and problems related to 

potential and kinetic energy. 

^13. Complete the enclosed worksheet classifying conditions as 

either kinetic or potential energy. 

^14, Observe the filmstrip "Energy and Work" w/tapes 

^15. Complete the student activities on the worksheet. 

1 . Energy 



17 



Worksheet 

1* What is the basic formula you use to solve problems relating to tork? 



PROBLEMS 

1. A trunk weighing 150 lbs. rests on a floor. How much work Is done 
when it requires a horizontal force of 45 lbs. to drag the trunk a 
distance of 20 ft. Answer 



2. A boy weighing 130 lb. climbs an 8 ft. vertical ladder. Determine 
the amount of work done? Answer 



3. If you lift a box weighing 60 lbs. through a distance of 10 ft. How 
much work do you do? Answer 



You will further demonstrate your ability to solve similar problems on 
the LAP Test. 



18 



Worksheet 

Problems related to Power 

I. First write the formula necessary to solve problems related to power. 



Problems 



1. A horizontal force of 110 lbs. is required to move an object across 
the floor a distance of 20 ft. in 8 seconds. What is the power 



2. A boy vyeighing 130 lbs. climbs an 8 foot vertical ladder In 4 seconds. 
Oetenmne the power requ''red.^ 



3. If a man perfonmed 10,000 ft. lb. of work in 5 minutes, how much 
power did he produce? 



Horsepower - The power developed by a machine is usually meausured in 
units called 1 HP - Horsepower(HP). In order to produce 
1 HP, 33,000 ft. -lb. of work must be done in one second. 



The following formulas are used to calculate the horsepower rating of an 
engine or machine. 



required? 



(a) HP = W 



w= work 



T(m1n* X 33,013(J 



= f X 0 



Uminj X 33,000 



(:0 HP * W 



' f X D 



T(sec) k 550 



\[sec) X 55(J 
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Sample Problem: 



A mass weighing 660 pounds was lifted a distance of 600 feet In 3 min. 
How much horse power was developed by the machine which did this job? 



(a) HP « 660 lb. X 600 ft. » 396.000 

3 mm X 33,000 dd,60'0 



or 



(b) HP = 660 lb. X 600 ft . 396.000 

180 sec. X 550 « ^9,000 « 4 HP 



Worksheet 
Problems Related to Horsepower 

1. An elevator lifts a weight of S28 pounds 1000 feet in 2 minutes. 
How much horsepower is produced by the motor? SHOW ALL WORK! 



2. A mass weighing 1.320 lbs. was lifted a distance of 1200 ft. in 6 mIn, 
How much horsepower was developed by the machine which did the job. 
SHOW ALL WORK! 



ERIC 
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Worksheet 

Problems related to Kinetic and Potential Energy 
I. Write down the formula for calculating: 
Kinetic energy 



Potential energy 

Problems: 

1. What is the potential energy of a block which weighs 55 lbs., when 
placed on a ladder 10 feet from the ground? 



2. Find the kinetic energy of a bullet weighing 0.15 lbs. If Its speed 
of flight is 2,000 ft/sec. 



3. A 10 bs. object moves with the speed of 25 ft/sec. Find the kinetic 
energy of the body. 



4. What is the potential energy of a rock which weighs 100 lbs. when it 
is placed on a cliff 15 ft. high? 
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Worksheet 
Classification of Forms of Energy 
Kinetic ? or Potential ? 



1 

1 • 


pniloH env*inn 

uuiicQ spriny 




rucK sibbing on zop OT a cmtt 




Oynamlte expiOOeS 


4. 


unused battery 


5. 


a running stream of water 


6. 


heat energy 


7. 


stick of dynamite 


8. 


moving automobile 


9. 


water behind a dam 


10, 


energy within an atom 



Definition: 
kinetic energy: 



potential energy: 
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Self Evaluation 



Section III 



I. Briefly define the following terms: 

1 . work 

2. power 

3. energy 

4. kinetic energy 

5. potential energy 

II. Classify the following as either kinetic or potential energy. 
Use a K for Kinetic and a P for potential energy. 

1. dynamite explodes 

2. water behind a dam 

3. dynamiwS before it explodes 

4. water running down a deep hill 

5. rock sitting on top of a cliff 

6. a coiled spring 

III. What formula do you use to solve problems related to work. 

problems related to power 

Solve the following problems 

IV. A boy weighing 150 lbs. climbed a 4 ft. ladder in 4 seconds. 

(a) How much work did he do? 

(b) How much power? 

V. What is the potential energy of a block which weighs 75 lbs. When 
It Is placed on a ladder 5 ft. from the ground. ft/lb. 

VI. Find the kinetic energy of a 5 lb. object which moves with the 
velocity of 10 ft/sec. 

ft. /lb. sec. 
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Advance Study 

1. Make a display showing examples of some common levers we use 
everyday. Classify the levers as first, second or third class 
levers. 

2. Prepare a report on one or more of the following topics. 

1 . work 

2. power 

3. energy 

4. kinetic energy 

5. potential energy 

3. Prepare a chart which lists the names of as many different kinds 
of energy as you can name. 

4. Prepare a chart displaying the meaning for the terms kinetic and 
potential energy and five examples of each. 

5. Prepare a display Illustrating objects which change energy from one 
form to another (example - a toaster) changes electrical energy tp 
heat energy, etc. 

6. Prepare a chart which displays the three classes of levers with 
their different positions labeled. 
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EARNING 

C T I V I T Y 

A C K A G E 



A 



INTRODUCTION TO CARBON 



RATIONALE 



Since carbon is one of the basic elements of matter, 
it is wise that this LAP consider this element in detail. 
How much do you already know about the element carbon? 

How does carbon appear in nature? Are the follow- 
ing substances related to carbon in anyway, diamonds, 
graphite, petroleum and coal? 

After completing this LAP, you will be able to 
answer these questions effectively. You will better 
understand the nature of the element. 

Our next LAP will consider light and sound and how 
we hear and see. 
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Section I Properties and Manufactured Forms of Carbon 



BEHAVIORAL OPJECTIVES: 

After completing the activities for section I, you will be able to: 

1. List the names, describe the appearance, and state the means 
of preparation for the given manufactured forms of carbon. 

2. List four properties (ways to Identify) the element carbon, 
this may include (color, texture, atomic number, atomic 
weight, etc.) 

3. State a use for each of the following forms of carbon. 

1. Boneblack (animal charcoal) 

2. Carbon black 

3. Coke 

4. Charcoal (wood charcoal) 
A ctivit ies for Secti on 1: 

1. Read and suwnarize the information covered on pages 81-86 in your 
textbook EPS. 

2. Read pages 167-168 Book C of the World Book Encyclopedia 1970 
edition Topics: 

1 . Carbon 

2. Properties of Carbon 

3. Carbon Black 

3. Define the following terms. 

1. coke 6. hydrocarbon 

2. charcoal 7. graphite 

3. lampblack 8. diamond 

4. carbon black 9. destructive distillation 

5. boneblack 10. amorphous 

4. Complete the following chart; refer to the references in activity 2. 

Reference Chart on Carbon 
Symbol Atomic Weight^ 



Atomic Number Electron Arrangement_ 

Crystalline Forms of Carbon 



Amorphous Forms of Carbon 

1. 3. 



2. 4. 

Description of Pure Carbon 

1. 

2. 

How Pure Carbon can be Prepared 

Four Common compounds which contains carbon. 

Example: Carbon dioxide COg 

1. 3. 

2. 4. 

5. Observe the demonstrations on how the following manufactured forms 
of carbon can be prepared. (As these forms are prepared record 
notes as they are given.) 

1. pure carbon 3. charcoal 

2. boneblack 4. coke 

6. State two or more uses for the following: 

1. boneblack 

2. coke 

3. carbon black 

4. charcoal 

7. Prepare a poster Illustrating means of preparing at least four of 
the manufactured forms of carbon. This poster will be graded on 
content, completion of work, and getting the idea across. 
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Self Evaluation 



Section I 



1. Describe the element carbon. 

2. How can pure carbon be prepared? 

3. List the names of two manufactured forms of carbon. 
1. 2. 

4. Name and state a use for any two manufactured forms of carbon. 
]. 

2. 

Complete the following: 

5. are compounds which are composed of only hydrogen 
and carbon. 

6' Is thi heating of a substance In the absence of air 

7. _ is the amorphous form of carbon prepared by heating 
wood In the absence of air. 

8. Classify the following as either amorphous (manufactured forms) 
or crystalline forms of carbon. 

1. boneblack 

2 . d i amond 

3. charcoal 

4. graphite^ 

9. Name two compounds which contain carbon. 
1. 

2. 

10. State how the following can be prepared in class. 

1. boneblack 

2. coke 

3. charcoal 



BEST COPY nVAllABU 

ADVANCED STUDY 

1. Prepare a written report on either of the following topics: 

1. Amorphous Forms of Carbon 

2. Crystalline Forms of Carbon 

3. Carbon as an clement 

4. Properties of Carbon 

2. Prepare a display which illustrates 

1. Som(> amorphous forms of carbon 

2. Seme crystalline forms of carbon 

3. Pure carbon 

3. Demonstrate to the class how to prepare either or several 
amorphous forms of carbon. 

4. Prepare a poster which displays some of the amorphous and/or 
crystalline forms of carbon and some of their uses. 
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Section n 



A Group of Carbon Compounds - Hydrocarbons 



BEHAVIORAL OBJECTIVES: 

One of the major groups of carbon compounds are the hydrocarbons. 
Hydrocarbons are compounds composed basically of the elements of hydrogen 
and carbon. 

In this section of the LAP you will be concerned with how to 
determine the formula and the structural formula for three of the 
different series of hydrocarbons (alkan series, alkene series, and 
alkyne series.) 

A. Given the basic formulaj you will use this formula and determine 
the formula for some members of the alkane series. After you 
practice using the formula, you will be required to complete 
a chart using the correct formula for members of the alkane 
series. 

Sample 

Basic formula for determining the formulas for members of the 
alkane series. 

Cn H 2 n » the number of carbon atoms 

2n 

Example - If N * 4. 6, 8, determine the formula for the members of 
the alkane series. 



N « n 


N » 6 


N « 8 


C H +2 
n 2n 

V2(4) * ^ 


^n»2n ' 2 

^6«2(6)* ' 
C6"l2 * 2 


'An * ' 


C4HQ * 2 


[V14I 











Your problems - If N = 1 , 2, 3, 5, 7, 9 and 10. Determine the formula 
for the members of the alkane S'^ries of hydrocarbons. 



Show your work here. 

1. if n = 1 

formula 
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2. If n • 2 

formula 



3. If n « 3 
formula ^ 

4. If n » 5 

formula 



5. If n = 7 

formula 

6. If n a 9 

formula 



Use this basic formula c H +2 

n 2n 

Complete this Chart. 

Members of the Alkane Series of Hydrocarbon. 



N 


Names 


Formula 


1 


methane 




2 


ethane 


'2% 


3 


propane 


^ "a 


4 


butane 


3 S 


5 


pentane 




6 


hexane 




7 


heptane 





8 octane 

9 nonane 
10 decane 



Use this formula C 2 just as you did on the preceeding page. 

n f.n 



Example - C^H2n 2 



If n « 2 
S"2(2) * ^ 

CgHg (formula for ethane) look above. 

B. Given examples and after the teacher explains how to go about 
constructing the structural formula for members of the alkane 
series, you will practice doing the structural formula for 
several assigned members of the alkane series. You will be 
required to do several structural formulas on the progress 
and the LAP Test. 

Examples: 

Structural formulas for members of the alkane series. 

Structural Formula 



1 . ethane C^H^ 
2 o 



H H 
I I 

H - C - C - H 
I I 

H H 



2. propane C^Hg 



Structural Formula 

H H H 

t I I 
H-C-C-C-H 

I i I 

H H H 



3. butane C^H^^ 



Structural Formula 



H - 



H H H 

I I I 

c - c - c 

I ( i 

H H H 



H 
\ 

C - H 
I 

H 
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WORKSHEET 

Structural Formulas for Alkane Series of Hydrocarbons 
Do the structural formulas for the following hydrocarbons. 



1 . pentane 
formula 



structural formula 



2. hexane 
formula 



structural formula 



3. heptane 
formula 



structural formula 



4. octane 
fonnula 



structural formula 



5. nonane 
formula 



structural formula 



C. Given the general formula, you will use this formula and determine 
the formula for some members of another group of hydrocarbons called 
the alkene or the ethylene series of hydrocarbons. The general 



fontiula for the members of this series is C Ho^. 
is the first member of the ethylene series, ^ 
structural difference between the methane series 
ethylene series is that, in the ethylene series, 
atoms shares a double bond. 



Example; ethylene 
The chief 
and the 
pair of carbon 



Example - to determine the formula for members of the alkene series, 
use this general formula C H . 

n 2n 
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If n * 2 Formula C H « ethylene 

2 2(2) 

C H 
2 4 

If n = 3 C.H = propane 
•1 2(3) 



3 6 



WORKSHEET 

Calculating the formula for the alkene or ethylene series of hydrocarbons. 
General Formula - C 

n 2n 

n « 4 formula 



n = 5 formula 



n " 6 formula 



n = 7 formula 



n = 8 formula 



n - 9 formula 



n = 10 formula 
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BEST COPY AVAILABLE 



0. After studying the example given and listening to explanation given 
by your instructor, you will learn how to do the structural formulas 
for the alkene series of hydrocarbons. The basic difference between 
the structural formula for the alkane and alkene series is the members 
of the alkene series of hydrocarbons have double bonds. 



Example of differences: 

al kane series H H H 
I I I 



pr opane C^H^ 



H-CrCrC-H 



.1 .|. 

H I H H 



Single Bond 



al kene series H H H 
I I I 



propylene, C^Hg 



H-C-C?C-H 
I 

H 

)uble Bond 



Doi 



E. Given the general formula, you will use this formula and determine 
the formula for some members of another group of hydrocarbons called 
the alkyne series of hydrocarbons or sometimes called acetylene 
series. In this series the carbon r.toms and the general formula for 
determining the formulas for this series is C^H - 2. You will be 
required to detennine formulas related to this on the Progress 
and the LAP Test. 



Example: If n = 4» what is the formula for the hydrocarbon in the 
alkyne series? 

Soultion: 

n = 4 general formula C H - 2 

n 2n 

^4^2 (2)"^ 



C4»6 



If n = 5 C^H^^ . 2 

^5"2(5) - 2 

^5H8 
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•WORKSHEET 

Detennlning the formulas for members of the Alkyne Series. 
If n a 6 formula - 



n = 7 



formula - 



n = 8 



formula - 



n = 9 



formula - 



n = 10 



formula - 



n = 11 



formula - 



n = 12 



formula - 



F. After studying the examples given and listening to instructions 
from your teacher, you will be able to do the structural formulas 
for members of the alkyne series. Remember that the alkyne series 
have a triple (three) bonds between the carbon atoms. You will 
be required to do several structural formulas for members of the 
alkyne series on the Progress and the LAP Test. 

Example: Construct the structural formula for the members of the 
alkyne series if n = 4. 



formula - C^Hg 



structural formula 

H - ? - C s C - ? - 
\ I 
H H 



H 



if n = 5 
formula CgHg 



structural formula 

H H H 
I • ' 
H - C - C - C = C - C 



- H 



H H 
12 



I 

H 



WORKSHEET 



Structural formulas for members of the Alkene Series. 
Instructions: 

Return to the worksheet where you calculated the formulas for the members 
of the alkene series. Using these same formulas, do the structural formulas 
for each of the hydrocarbons on that sheet. 

Formul a Structural Formula 
1. 

2. 

3. 

5. 
6. 
7. 
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Self Evaluation Section II 

Compounds of Carbon - Hydrocarbons 
Let N - 2, 4, 6, 8 and 10. 

Using the appropriate formula for the appropriate series of hydrocarbons 
determine the general and the structural formula for the 

Alkane Series Alkene Series Alkyne Series 

Formula 

Structural Formula 
Formula 

Structural formula 
Foniuila 

Structural Formula 
Formula 

Structural Formula 
Formula 

Structural Formula 
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ADVANCE STUDY 



Section 11 



1. Prepare a report, using several references on general Information 
about the hydrocarbons. 

2. Prepare a write-up using several references about either one of 
the following series of hydrocarbons. 

1, Alkane Series 

2, Alkene Series 

3, Alkyne Series 

3. Prepare a chart which displays the basic formula for determining 
the general formulas for each of the three series of hydrocabons. 

4. Prepare a chart which displays the basic structures for detemining 
the structural formulas for each of the three series of hydrocarbons. 

5. Select a member from each of the three series and compare the 
properties and uses for the selected members. 
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Section III 

BEST COPY AVAILABLE 

Diamonds and graphite 

How much wlu you know about diamonds and graphite? Where are diamonds 
found? Graphite? What are some of their characteristics, properties, 
uses and differences. 



BEHAVIORAL OBJECTIVES : 

1. After completing the following activities, you will be able to state 
the following concepts about diamonds. 

a. General nature of diamonds 

b. Some uses, properties and means of preparation 
r;. Briefly how diamonds are formed in nature 

d. The meaning of some terms related to the study of diamonds 

2. You will be able to state the following concepts related to the 
study of graphite. 

a. The general nature of graphite 

b. Some" uses, propfj-'Cies, occurances and producers of graphite 

c. Method of preparation 

d. How graphite Is related to the study of the element carbon 



Acti vi ties for Sfiction III ; 

1. Read pages 147-150 of the World Book Encyclopedia, Volume D, 
under the topic "Diamond." 

2. Complete the enclosed worksheet on diamonds and learn the answers 
i;o those with an X mark by them. 

3. Prepare a report on one of the following topics related to the study 
of diamonds. 

(1) How Diamonds Are Cut to Make Jewels 

(2) How Diamonds Can be Judged 

(3) What Diamonds Are 

(4) Where Diamonds are Found 

4. Look up the definition for the terms related to diamonds and become 
familiar with them. 

5. Read page 315 of Lne World Book Encyclopedia, volume G, under the 
topic "Graphite." 

6. Complete the enclosed worksheet on graphite and learn the answers 
to the questions with an X by them. 

7. Take the Self Evaluation. 

8. Prepare an advance study. 

^ 9. Go to Section IV. 

ERIC 1^ 



WORKSHEET ON OIAT^ONOS 



Complete this Exercise: 

1. Diamonds may be used in Industry for. 
(a) 

(b) 

2. Diamonds are crystals formed almost entirely of 

3. The only other material that can scratch a diamond Is 

4. A diamond (will, or will not) dissolve in an acid? 

5. A diamond (can, or cannot) be destroyed with intense heat? 

6. If diamonds are heated in the presence of oxygen, the compound, 
Is formed. 

7. If diamonds are heated in the absence of oxygen, is 

formed. 

8. The fact that diamonds are makes them expensive. 

» and 

are three places In the world that the important diamond fields 
may be found. 

^ is the country that produces 90% of the 

world supply of diamonds. 

11. Most diamond looks when taken from the ground. 

12. The size of diamonds are determined by in 

. ■ . » 

13. Gems, diamonds are graded accordinj to: 

(a) (c) 

(b) (d) 



U. Flaws in diamonds might be due to: 

a. c. 

b, d. 

15, Briefly tell how man-made diamonds are made. 

17 
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16. One of the reasons why diamonds are so expensive Is because 

^and the rough dlannnd Is 

a and process. 

17. About percent of the diamonds are only suitable for 
Industrial use. 

X 18. Scientists believe that diamonds were formed millions of years 

ago when was subjected to great heat and 

pressure. 

19. and transforms rough diamonds 

f h to sparkling gems. 

20. and are two colors which 

d'lamonBs might appear. 

Terms Related tq the Study of Div^monds: 
Define these terms: 
X 1. diamond 

2. facets 

3. carat 

X 4. flawless diamond 

X 5. perfect diamond 

X 6. man-made diamonds 

X "/. natural diamonds 

8. gem 

X 9. polished diamonds 

IC. cut diamonds 
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WORKSHEET ON GRAPHITE 



1. Graphite occurs In nature as a 



, that Is to the touch. 



2, How Is most of the graphite that is used today made? 

X 3. Graphite mixed with clay and hardened is what the ^ 
in our pencils are made of. 

X 4. List four properties of graphite. 

a. 

b. 

c. 

d. 

X 5. List four uses for graphlt^. 
a. 
b. 
c. 
d. 

X 6. Can graphite be used as one of the raw materials in making man-made 
diamonds? 

X 7. Both diamond and graphite are made up of carbon. 

X 8. What accounts for graphite being so soft? 

9. Graphite occurs in states in the United States. 

10. is the only state that produces natural graphite. 

n. developed the process for making graphite from 

coke In the year . 

12. is the leading producer of manufactured graphite. 
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Self Evaluation. Section III 

1. List two use^ for diamonds. 
1. 

2. 

2. Name the element that Is a basic part of diamonds. 

S. Name the gas that is formed if diamonds are heated In the 
presence of oxygen. . 

4. What Is formed if diamonds are heated in the o^sence of oxygen. 

5. Can a diamond be destroyed with an acid? Intense heat?_ 

6. How does graphite differ from diamond? 

'/. How are graphite and diamonds related? . 

8. What can graphite be used for? 

9. List two properties of graphite. 
1. 2. 

10. What accounts for the fact that graphite is soft and diamonds 
are hard? 

n. Classify diamonds and graphite as either amorphous, or crystalline 
forms of carbon. 



12. How can diamonds be made by man? 

Can graphite be used to make diamonds? 
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ADVANCED STUDY 



Section III 



1. Prepare a chart which displays the similarities and differences 
between diamonds and graphite, 

2. Prepare a detailed report on either diamonds or graphite use 
and list several different references. 

3. Prepare a summary of how the General Electric Company went about 
making the first man-made diamond. 

4. Prepare a chart contrasting the uses for diamonds and graphite. 

5. Prepare a pictorial display of some of the products or uses we 
enjoy due to diamonds or graphite. 
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Section IV 

Petroleum and Coal - Resources Related to Carbon. 



BEHAVIORAL OBJECTIVES: 
1 A. Petroleum 

After completing the prescribed activities, you will be able to state. 

1. The names of some of the instruments used to detect and transport oil 
deposits, 

2. Some of the useful products we can obtain from petroleum. 

3. The theory which best explains how petroleum originated. 

4. The meaning of some terms which are related to the study of petroleum. 
&. The names of the two basic elements. 

6. How petroleum is broken up into useful products. 
1 B. Coal 

1. How coal is formed (stages of development) 

2. {-our basic kinds of coal. 

3. Some useful products obtained from coal. 

4. The basic difference in nature and uses for anthracite and 
bituminous coal. 

5. Basically where coal is found in the United States. 

6. What we can get from a ton of coal (by- products) 

Activities 1 A . 

1. Read and summarize the information given in the World Book Encyclopedia, 
Volume P pages 292-312. 

2. Coinplete the enclosed worksheet using the World Book Encyclopedia 
Volume P pages 292-312. (Learn the answers to those with an (X) 
by them. 

3. Define the following terms which are related to the study of petroleum. 
Terms related to the study of petroleum: 

1. petroleum 7. hydrocarbon 

2. crude oil 8. fractionating tower 

3. Christmas tree 9. gasoline 

4. inagnetometor 10. kerosene 

5. gravity meter 11. seismograph 

6. fracf.onal distillation 12. refining 
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4* State the names of three Instruments which can be used to detect 
oil deposits and how they operate. 

5. Make a poster on either of the following diagrams from the World 
Book Encyclopedia. 

1. Refining Petroleum (page 306 - Book P) 

2. What a Barrel of Crude Oil Provides (page 296 Book P at the top). 



Coal 1 

1. Read pages 566-581 in Book C of the World Book Encyclopedia. 

(You may use the reprint for this) 

2. Complete the enclosed Worksheet on Coal (Use A reprint from the 
World Book Encyclopedia - Coal) 

3. List the names and the descriptions for the four basic stages In 
the development of coal. 

4. W**ite down a sumnary of "How Coal Was Formed: (Reprint pages 566- 
577). 

5. State the difference between anthractie and bituminous coal (description 
and uses). (reprint page 568) 

6. State where coal is basically found in the United States, 
(reprint pages 577-578) 

7. List twenty products we can obtain from a ton of coal, (reprint p. 580) 

8. Make a poster from the title "Black Magic" ideas may be obtained 
from page 583 of the reprint. 
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WORKSHEET 

Petroleum - General Information about petrol uem. 

1. is the state that produces 70% of our petroleum. 

2. is the man who dug our first oil well in the year 

in the state of . 

3. » > and 



are three instruments that can be used to detect oil deposits. 

4. List five products that might be obtained from petroleum. 

(a) (d) 

(b) (e) 
(c) 

5. Why is petroleum called black gold? 

6. Name one important fuel that might be obtained from petroleum. 

7. Name four devices used to move the oil. 

(a) (c) 

(b) (d) 

8. carry more petroleum than do any other means 

of transportation. 

9. No one really knows how petrol uem was formed. However most scientist 
accept the organic theory. State the theory. 

10. is the biggest user of oil in the world. 

11. Petroleum is composed of thousands of different combinations of just 
two elements and . 

12. Oil refineries breaks petroleum down into various 

by means of . 
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WORKSHEET 

Coal - General Information about Coal 



1. is the most important use for coal. 

2. is a use for coke. 

3. Coal is sometimes referred to as 

4. ^ , and are 

the four basic stages in the developemtn of coal. 

5. Name ten products we can obtain from a ton of coal. 

1. 6. 

2. 7. 

3. 8. 

4. 9. 

5. 10. 



6. How is coal grades? 

7. Coal originates from 

8. What is meant by carboniferous period? 



9. State a difference between, anthracite coal 

and bituminous coal . 

10. Complete the following information "Burning 100 pounds of coal 
helps in the manufacture of: 

pounds of cement 

pounds of newspaper 

pounds of aluminun 

pounds of steel 
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Self Evdiudtlon Section IV 

1. Is petroleum and crude oil about the same thing? 

2. Name four products we can obtain from petroleum. 

3. Name and state the use for three instruments used to detect oil 
deposits. 

1. 

2, 

4. 

4. What is the name of the theory which best explains how petroleum 
originates? 

5. In the transportation of crude oil what is a Christmas tree used 
for? 

6. What is the names of the two basic elements of which petroleum 
is composed? 

7. Briefly define the following terms. 

1. fractional distillation 

2. fractionating tower 

3. refining 

4. hydrocarbons 

8. Briefly explain how coal is formed in nature. 
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Self Evaluation (cont.) 



9. Name the four basic stages In the formation of coal. 

2. 
3. 

10. Nsino four products we can obtain from coal. 

1. 3. 

2. 4. 

n. Name the basic use of coal. 



12. State the names of two states where coal can be found in the 
United States. 

1. 2. 

13. What is a basic difference between 

1. Anthracite coal^ . 

2. Bituminous coal__ ^ . 

14. What is meant by carboniferous period? 

15. Is coal being formed in South Carolina? 
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ADVANCE STUDY Section IV 

1. Write a brief history on the Origin and Nature of Petroleum. 



2. • Prepare a chart displaying some of the yeilds from a barrel of 
crude oil . 



3. Select one of the following topics and prepare a report using 
several different references: 

1. The Petroleum Industry Today 

2. Searching for Oil 

3. Drilling for Oil 

4. Producing Oil 

5. Transportation of Crude Oil 

4. Prepare a poster which displays a Fractionating Tower and explain 
what goes on during the Fractional distillation process of petroleum. 



5. Select one of the following topics and do some research using 
several references: 

1. Time of Formation of Coal 

2. How Coal is Mined 

3. How Coal is Transported 

4. Products From Coal 



6. Prepare a poster which displays a graph which shows either and/or 
the following: 

1. Uses of Bituminous Coal 

2. Leading Coal Mining States 

3. Leading Coal Mining Countries 

7. Prepare a map and indicate where the main coal deposits occur 
in the United States (Use different colors to indicate 

(a) bituminous 

(b) lignite 

(c) anthracite 
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BEST COPY AVAILABLE 
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RATIONALE 



Light provides us with most of the information about surroundings. 
It is not surprising therefore, that man has given much thought to the 
behavior of light and to methods of controlling. As a result, we now 
have thousands of devices invented to produce light in dark places, to 
improve vision, and to preserve images for later study. 

Much of our tinformation about the world comes to us throught our 
ears. Hearing is especially important for communication with others. 

Sounds tell much more than people realize. A mechanic knows when 
an engine needs adjustment by listening to it. A Biologist identifies 
fitany birds, frogs, and insects by their songs and calls. An outdoorsman 
predicts weather by the noise of the wind. 

We will study these and other concepts in more detail in this LAP. 
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Section II 

BEHAVIORAL OBJECTIVES ! 
(lA) 1. Using the prescribed resources, you will be able to: 

1. Def.irie given related terms to the study of the eye. 

2. State the names and function of given parts of the eye. 

3. Trace the path of light from the outer eye to the brain. 

4. State the general nature and cause of given eye defects. 

5. State generally how given eye defects may be corrected. 

Activities; 



1. Define the following terms: 

1. optic nerve 

2. ophthalmologist 

3 . eye 

4. nearsightedness 

5. farsightedness 

6. astigmatism 

"I, cross eyedness 
ophthalmology 
color blindness 

10. 



2. Give the function for each of the following parts of the eye; 

Ik'is 6. optic nerve 11. watery fluid 

'-• P'-^P"il 7. brain 12. vitreous fluid 

cornea 8. rods 13. eye lids 

4. lens 9, cones 

5. retina 10. eye 

3. Study the transparency on the parts of the eye (if necessary you may 
make a sketch.) 

4. Arrancje the following in order (from the time light enters the outer 
eye until it reaches the brain): 

1. optic nerve 6. vitreous fluid 

2. pupil 7, cornea 

3. lens 8. brain 

4. iris 9. 

5. retina 10. watery fluid 

5. Use the World Book Encyclopedia and/or the dictionary, Pathways in 
Science (Sound and Light) and give brief explanations for the nature, 
cause and means of treatment for the following eye defects: 

Y. as t i gmitism 

2. nearsightedness 

3. farsightedness 

4. color blindness 

5. cross eyedness 
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Additional Resources: 



Transparenc,y ; The Eye 
Work Sheet : The Eye 



Filmstrip 



How we Sep 

The Eye and the Camera 



(IB) 1. Using the prescribed resources you will be able to: 

1. State brief definitions for given terms related to the study of light. 

2. State the rate at which light travels through space (contrast this 
with the ratio at which sound travels through space). 

3. State the difference between the following in relation to the path of 
light: 

1. transparent 

2. opague 

3. translucent 

4. Name the basic source of light in the 

5. Name and state the difference betwL>en 
cind some artificial sources of light. 

6. State the difference between reflection and refraction of light. 



universe and 
some natural 



its significance, 
sources of light 



Activities for section I (lA) 
1. Define the following terms: 



1 

3. 
4. 
5. 
6. 
7. 



Vight 
reflection 
refraction 
transparent 
opague 
translucent 
radiant energy 



3. beam (of light) 

9. ray (of light) 

10. photo trophism 

n. optical Illusion 

12. luminous 

13. incandescent 

14. illuminated 



Resource for 1-14: Dictionary 



2. 



3. 



State the difference between the rate at which light travels through 

space and the rat^j that sound travels through space. 

Resources: 

1. Pathways in Science (Sounds and Light) 
Topics: (1) The Travels of Light o. 95 

(2) The Travels of Sound p. 29-30 

2. The Physical World 

Topics: (1) The Speed of Sound p. 494-497 

Differentiate between the following terms: 

1 . transparent 

2. translucent 

3. opague 

Resources: Path ways In Sci ence (Sound and Light) 

Topic: (1) When Light Strikes an Object p. 89-90 



4. 



Name the basic 
Resources: 



source of light in our universe. 

Vol. 12-Book L 



The l.'orld Book Encyclopedia 
Topic: (1) Sources of Light 
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Activities for Section I (cont.) 



5. Name and state the difference between some natural sources of light and 
some artificial sources of light. 

Resources: The Viorld Sook Encyclopedia Vol. 12 Book L Pages 250-255 

6. State the difference between reflection and refraction of light. 
Resources: Science—A Key To The Future Refraction page 176-177 
Pathways Ir Science (Sound and Light) 

Topics: 1. Light Bounces Back pp. 91-92 

2. The Travels of Light p. 95 

3. When Light Looks Back p. 111-113 
World Book Encyclopedia-V ol . 12 Book L 
Topics: 1 . The Nature of Light p. 248 

2. Reflectors and Refractors p. 253 

7. i:oniplete the following given worksheets related to the study of light: 

1. l.'hat is Light (Complete the Worksheet) 

2. Nature of Light (Complete the Worksheet) 

3. Sources of Light (Complete the Worksheet) 

4. Reflection of Light (Complete the Worksheet) 

5. Refraction of Light (Complete the Worksheet) 

F ilm." trips ; 

1 . U£lit_ 

L ight In Ou ; Home 
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SELF-EVALUATION 



1. State a brief definition for the following terms: 

1. Ophthalmplogist 

2. Astigmatism 

3. Nearsighted 

4. Color blindness 

5. Eye 

2. State the function for each of the following oarts of the eve: 

1. Optic nerve (. 

2. Rods 

3. Cornea 

4. Pupil 

3. Briefly explain the nature of the following eye defects: 
1. Nearsightedness 

^. Astigmatism 

3. Crosseyedness 

4. Trace the path of light from the outer eye to the brain, 

5. Which travels fastest, light or sound? 

6. Does light need a medium through which to travel? 

7. Will light travel through a vacuum? . 

8. Name one of eac+i of the following: 

1. transparent materials 

2. opague materials ' 

3. translucent materials ' — "^"^ 



9. Name the basic source of light in our universe. 

10. What are two^things that would probably happen if the sun would suddenly 



stop shining? 
1. 
2. 

11. Name two artificial sources of light. 
2. 
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Self-Evaluation (cont.) 



12. What is *'cHfference between the following terms: 

1. Reflection of light 

2. Refraction of light 

13. What is the difference between the following? 

1. Transparent material 

2. Translucent material 

14. Classify the following as either transparent, translucent, or opague 
substances: 

1. water 

2. frosted glass 

3. wax paper 

4. air 

5. aluminum 
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ADVANCE STUDY 
Section I 



1. Prepare an exhibit of materials that are opague, transparent and trans- 
lucent. 

2. Make a study of the human eye and its operation. 

3. Make a booklet illustrated wi.th pictures telling the story of the fam- 
ous Mt. palomar telescope in California. 

4. Make charts and models to explain the nature of eclipses of the sun and 
moon. 

5. Prepare a poster contrasting the names and pictures of some artificial 
and natural sources of light. 

6. State the general characteristic and names of some good reflectors and 
poor reflectors of light. 

7. Explain what causes a rainbow to form. 
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Section II 



BEHAVIORAL OBJECTIVES: 



(IIA) Using the prescribed resources you will be able to: 

1. Define terms related to the study of the ear. 

2. State the names and function of given parts of the oar. 

3. Trace the path of sound from the outer ear (auricle) to the brain. 

4. State the difference between audible and inaudible sounds and give sev- 
eral examples of each. 

5. State the relationship of tho following terms to the study of sound: 

1. microphone 

2. megaphone 

3. stethoscope 

4. acoustics 

5. oscilloscope 

6. State how we are able to produce sounds with our vocal organs. 



Activities: 



1. Define the following terms; 

1 . ear 

2. auditory nerve 

3. eardrum 

4. ultrasonics 

5. acoustics 
u. sounds 

7. sonar 

8. noise 

9. loudness 
10. decibel 

« 

Reference: Use the dictionaries and the glossary of the resource books. 



2. Tell for what each of the following parts of the ear are used: 

1. auricle 7. the oval window 

2. auditory canal 8, 

3. eardrum i/. 

4. hammer 10. 

5. anvil 11. 

6. stirrup 12. 

Resources for Activity 2: 



the cochlea 
organ of corti 
auditory nerve 
brain 

semicircular canals 



1 



2. 



3. 



Modern Physical Science 

Topics: (1) The Sensation of Sound is Produced in the Brain p. 289 
The Physical World 

Topics: (1) How We Hear p. 500-504 
Pathways In Science (Sound and Light) 
Topics: (1) The Human Ear p. 34-35 
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3. Arrange in order the path sound travels from the outer ear to the brain. 

1. Brain 7. Anvil 

2. Auricle 8. Oval Window 

3. Auditory nerve 9. Organ of Corti 

4. Auditory canal 10. Cochlea 

5. Stirrup 11. Eardrum 

6. Hammer 

Resources for Activity 3: 

1. Notes from teacher (lecture) 

2. Basically the same resources as for activity 2. 

4. Define the terms audible and inaudible. List several sounds that are 
classes as audible sounds and several which are in audible. 
Resources for Activity 4: 

1. Science: A Key to the Future 

Topics: Effect of a Vacuum on Sound p. 124 

2. Pathways In Science (Sound and Light) 
Topics: 1. Sounds of our World p. 23 

2. The Travels of Sound p. 29-30 

3. How fast Sound Travel is p. 30 

5. l>!.aU the relationship between the following terms and sound: 

1. niicrof-'hone 

2. megaphone 

3. stethoscope 

4. acoustics 

5. oscilloscope 
fie5o:;rces for Activity 5: 

1. Pathways In Science (Sound and Light) 

Topics: 1. "Lets show it on An Oscilloscope" p. 49 & 26 
2. Glossary p. 76-81 

6. Explain how we are able to produce sound with our vocal organs 
Resources for Activity 6: 

1. Pathways In Science (Sound and light) 
Topics: T. The Human Voice pp. 40-41 . 

2. Exploring Physical Science 

Topics: 1. Vocal Cords pp. 234-235 

Additional Resources: 



Handouts : 



1. Diagram of the ear to lable parts and to state function of the parts 

2, Diagram to trace the path of sound from the outer ear to the brain. 

Tapes and Audio Visuals ; 

1. Wallensah Teaching Tape-C-7058: "How We Hear". Complete Worksheet. 

Film and Films trips : How We Hear. 

Worksheets: 



1 . Man' s Voice 

2. Animal sounds and Hearing 



Section III 

BEHAVIORAL OBJECT?VES ; 

(IIIB) 1. After completing the following activities you will be able to: 

1. Define terms related to this section of the LAP on sounds. 

2. Briefly state how sound is produced and how sound travels and the 
general nature of sound. 

3. State the names of four different kinds of sounds. 

4. Contrast the different rates at which sound travels through diff- 
erent materials. 

5. State the meaning and cause of echoes and multiple echoes. 

6. State the nature, cause and some uses for ultrasonic sounds. 

Activities : 

1. Define the following terms: 

1. acoustics 7. vibration 

2. frequency -8. echoes 

3. pitch 9. sonar 

4. luudness 10. ultrasonics 
b. noise 11. sound 

6. decibel 

Resources: The dictionary and the glossary of the books found on the 
cart. 

l. St'itfc; how sound is produced and how sound travels and the general nature 

of sound. 

Resources; (1) Wollensak Teaching Tape C-7550 The Nature of Sound 

Complete the Worksheet. 

(2) Film ; Sound. Complete the questions after section I and 

section II. 

(3) Pathways In Science (Sound and Light) 

Topics: 1. Where there is Sound There is Motion p. 498-499 

2. The Travels of Sound p. 29-30 

3. How Fast Does Sound Travel p. 30 

(4) The World Book Encyclopedia B ook S 
Topics: 1. What is Sound .p. 488 

2. How Sound Travels p. 489 

3. Characteristics of Sound p. 489 

4. Sound Travels at Different Speeds p. 491 

3. State the names of several different kinds of sound. 
Resources: (1) The World Book Encyclopedia Book S 

Topic: Kinds of Sound p. 493 
Worksheets: Complete activities 

1 . What is Sound? 

2. nature of Sound 

4. Contrast (state the difference) the different rates that sound travels 
through different materials. 

REsources: (1) Pathways In Science (Sound and Light) 

Topics: 1. The Travels of Sound p. 29-30 

Chart to complete on "The rate that Sound Travels Through 

different materials. 

W orksheet to complete student activities: 
1 . Sound and Materials 
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5. State the meaning and cause of echoes and multiple echoes. 
Resources: (1) Pathways In Sound (Sound and Light) 

Topics: When Sound Reaches a Surface and Bounces Back 
p. 31-32 

6. What Is the meaning of and some uses for ultrasonic sounds? 
Resources: (1) Pathways In Science (Sound and Light) 

Topic: Bats and A new Science p. 36 
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SRLF-EVALUATION 

1. Briefly define the following terms: 

1. auditory nerve 

2. ultrasonics 

3. acoustics 

4. echo 

^ 5. megaphone 

2. State the function for each of the following parts of the ear. 
^ 1. auricle 

2. auditory canal 

3. auditory nerve 

4. brain 

3. List in order the eleven steps tracing sound from the outer ear to the 
brain. 

4. What is the difference between audible sounds and inaudible sounds. 

5. State briefly what the following are used for: 

1. oscilloscope 

2. stethoscope 

3. megaphone 

4. microphone 

6. Sound travels in the form of . 

^ 7. Briefly state how man is able to produce sound using his vocal organs. 

8. flame two animals which produce ultrasonic sounds. 
1. 2. 

9. How does a cricket produce sounds? 

10. What are two different kinds of sound? 
1. 

2. 

Er|c 12 



Self-Evaluation (cont.) 



11. What causes an echo? 

12. What are some uses for ultrasonic sounds? 

13. Arrange in order from fastest to slowest the rate at which sound will 
travel through the following: 



14. State why sound travels faster through some substances and objects than 
it does through others. 



15. Why is it that you see lightning before you hear thunder even though 
they both occur at the same time? 

16. Which travels faster light or sound? 

17. Which needs a medium through which to travel-light, sound, or both? 

18. What is the scientific study of sound called? 

19. Why are sounds louder in an empty room than in a room which contains 
carpet, bedspreads, and curtains, etc? 

20. Sound travels in the form of 



1. Gas 

2. Solid 

3. Liquid 



1. 
2. 
3. 
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mDVANCED iTUOY 

1. Make a poster displaying a diagram of the ear with labelec*. parts and 
state the function of each part. 

2. Do some research on ear defects and their causes. (Deafness) 

3. Find out why some ceiling tiles have holes in them. 

4. Prepare a chart which displays some samples of loudness of sounds. 
Reference: Pathiiavg Tn ^rio^^^o (i <rjh» and Sound) p. 49 

5. Make a chart which illustrates how several animals produce sounds and 
how they are able to hear sounds. 

6. Find out how the porpoise and the bat are able to detect sounds. 

7. Find out how ultrasonic sounds are used in industry and in medicine. 
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